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AZABICYCLOALKANES AS CCR5 MODULATORS 



This invention relates to new chemical compounds. These compounds find particular 
but not exclusive use as pharmaceuticals, especially as CCR5 modulators. 

5 This invention also relates to formulations or dosage forms including these 

compounds, to use of these compounds in manufacture of pharmaceutical formulations or 
dosage forms and methods of treatment, especially treatment of antinnflammatory diseases 
and conditions and in the treatment and prevention of HIV-1 and genetically related retroviral 
Infections. 

10 The compounds of the present invention may t)e modulators, especially antagonists, 

of the activrty of chemoldne CCR5 receptors, particularly those which occur on the surfaces of 
certain cells within the human body. Modulators of CCR5 receptor may be useful in the 
treatment and prevention of various Inflammatory diseases and conditions, and in the 
treatment and prevention of infection by HIV-1 and genetically related retroviruses. 

15 The name "chemokine", is a contraction of "j^tematacfic cyt okines" . The chemokines 

comprise a large family of proteins which have in common important structural features and 
which have the ability to attract leukocytes. As leukocyte chemotactic fectors, chemokines 
play an indispensable role in the attraction of leukocytes to various tissues of the body, a 
process which is essential for both inflammation and the t>od/s response to infection. 

20 Because chemokines and their receptors are central to the pathophysiology of Inflammatory 
and infectious diseases, agents which are active in modulating, preferably antagonizing, the 
activity of chemokines and their receptors, are useful in the therapeutic treatment of such 
inflammatory and infectious diseases. 

The chemokine receptor CCR5 is of particular importance in the context of treating 
25 inflammatory and infectious diseases. CCR5 is a receptor for chemokines. espedally for the 
macrophage inflammatory proteins (MIP) designated MIP-1a and MIP-1p, and for a protein 
which is regulated upon activation and is normal I'<:ell expressed and secreted (RANTES). 
The relationship between modulators, especially antagonists of CCR5 activity and therapeutfc 
usefulness in treating inflammation and HIV infection, and the manner in which such a 
30 relationship may be demonstrated, is explained in more detail further betow. 

There is ongoing in the art a substantial investigation of different classes of 
modulators of chemokine receptor activity, especially that of the CCR5 chemokine receptor. A 
representative disclosure is Mills et al WO 98/25617 relating to substituted aryi piperazines as 
modulators of chemokine receptor activity. However, the compositions described therein are 
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not the same as. nor suggestive of those of the present invention. Further disclosures are: 
WO 98/025605; WO 98/025604; WO 98/002151; WO 98/004554; and WO 97/024325. 

The present invention relates to compounds which may t>e conveniently considered to 
have four independently variable regions, reading from the left-hand side to right-hand side of 
5 said compound: Region ct. Regioo P, Region y. and Region^, of Fonnula (I): 

{Region a) - [Region PI - [Region Y] - [Region 5] (I) 

and pharmaceutically acceptable salts and prodrug derivatives thereof. The 
10 compounds of the present Invention may be selective OCRS receptor modulators and are non- 
peptidyl In structure. 

The compounds as exemplified by Formula (I) may contain one or more stereogenic 
centers and the present invention includes the recited compounds In both their separated and 
their unseparated forms. The separated fomns can be obtained by conventional means, e.g., 

15 by asymmetric synthesis, by using high performance liquid chromatography employing a chiral 
stationary phase, or by chemical resolution via the formation of suitable salts or derivatives. It 
will be understood that the separate optically active fonms of the compositions of the present 
invention, as well as reacemic mixtures thereof, will usually vary with respect to their biological 
properties because of the chirality-dependent conformation of the active site of an enzyme, 

20 receptor, etc. 

The description which follows provides details of the particular moieties which 
comprise each of said Regions- in order to present said details in an orderly and space-sa\nng 
fashion, each major group in each Region Is set out with a single dash (" - *), and each 
successive subdivision within each said group is set out in turn with two, three, etc. dashes as 
25 required. 

In this specification and claims a reference to a range or class of groups for example 
(Gi-C3)alkyl is to be understood as an express disclosure and reference of each member of 
the range or class, including isomers. 

According to the present invention there is provided a compound of Formula (I); 

30 [Region a] - [Region PI " [Region Y] « [Region 8] (I) 

wherein [Region oc] Is selected from the group consisting of. 
-A. Aryl heterocyclyl substituent components comprising: 
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-1. hetero-phenylmethylene moieties of partial Fonnula (1.0.0): 




(1.0.0) 



-^wherein: the symbol " * " indicates the point of attachment of the moiety of partial Fomiula 
5 (1.0.0) to Region p. as hereinafter defined; 

— r' is a meml)er selected from the group consisting of a direct t)ond; -0-; -C(=0)-; -NR*-: 
and -S(=0)p-: where: 

— is hydrogen or (Ci .C2)alkyl; i; 
— is a member selected from the group consisting of hydrogen; (Ci .C2)alkyl;?* 
10 (Ci .C2)alkoxy; -CN; -OH; and -C(=0)NH2; 

is an integer selected from 0, 1 . and 2; 
— m Is an Integer selected from 0. 1 , and 2; 

— and R* are each a member selected from the group consisting of -F; -CI; -CO2R*; 

OH; -CN; -CONR\r\; -NR^rV. -NR\C(=0)RV -NR\C{=0)OR"b; •NR%S(=0)pR\; 
15 ^(=0)pNR^R\; (Ci .C4)alkyl, and (Ci .C4)alko)cy wherein said alkyl and alkoxy are each 
substituted with 0 to 3 substituents independently selected from F and CI; 
(C, .C2)alko)cycarbonyl; (C, .C2)alkylcarbonyl; and (Ci .C2)alkylcarbonylo)cy; where: 

— p Is an integer selected from 0, 1 , and 2; 

R-*, and R^b are each independently selected from hydrogen and (Ci .C2)alkyl; 

20 —the moiety represented by partial Formula (1.0.1): 

(1.0.1) 
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in partial Formula (1.0.0) represents a moncxydic heterocyclic group, or a bicydic 
benzo-fused ring system containing said heterocyclic group wherein said heterocydic 
group contains a total of 5- or 6- members of which one or two of said members is 
nitrogen, the presence of the optional second nitrogen atom being represented by: "[N]"; 
5 wherein said heterocydic group or ring system are selected from the group consisting 

of pyrrolyl; pyrazolyt; imidazolyl; pyridinyl; pyrazinyl; pyrimidinyl; pyridazinyl; piperazlnyl; 
indolyl; indazolinyl; benzimidazolyl; quinolinyl; feo-quinolinyl; and quinazolinyl; wherein: 

R^2^ is a member selected from the group consisting of hydrogen; F; CI; 0x0; 

-OH; ON; NH2; NH(C, -C2)alkyl; N(Ci -C2)2dialkyl; -CF3; (Ci.C4)alkyl; (C2 -C4)alkenyl; 
10 (Ci .C4)alkoxy; (C3 .C7)cydoalkyl; and phenyl; wherein said alkyl, alkenyl, alkoxy, cydoalkyl 
and phenyl are substituted with 0 to 2 subsfituents where: 

is a memt>er independently selected from the group consisting of F; CI; -C02R^; -OH; 

cyano; -CONR^R^; -NR^RV; -NR^C{=0)RV* -NR^C(=0)0R^; •NR\S(=0)pRV. 
-S(=0)pNR\R\; (Ci -C4)alkyl including dimethyl, and (Ci .C4)alkoxy wherein said alkyi 
15 and alkoxy are each independently substituted with 0 to 3 substituents independently 

selected from F and CI; (Ct .C2)alkoxycarbonyl; (Ci -C2)alkylcartx>nyl; and 
(Ci .C2)alkylcari3onyloxy; and 

r\ is absent or is a member selected from the group consisting of hydrogen; 

(Ci .C4)alkyl; (C2 -C4)alkenyl; (Ci .C2)alkoxy; (C3 -C7)cycloaIkyl; and phenyl; wherein said 
20 alkyI, alkenyl, alkoxy, cydoalkyi and phenyl are substituted with 0 to 2 substituents R® 

wherein R® has the same meaning as above, except that it is selected independently 

selected therefrom; and 
2. hetero-phenylmethylene moieties of partial Fonmula (1 .1 .0): 




25 0-10) 

—wherein: the symbol " * "; R^; R^; R^; R®; j and m are as defined further above, except that 
all of the above-recited substituents are selected independently of their selection above; 

— the moiety represented by partial Formula (1.1.1): 
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(1.1.1) 

in partial Formula (1.1.0) represents: 

—a. a monocyclic heterocyclic group containing a total of 5 or 6 members of wl>ich one 
5 said memt>er is nitrogen and Q is selected from O and S wtiere said S may optionally be 
in the sulfonate form. -S(-0)2; wherein said heterocyclic group is selected from the grcHip 
consisting of oxazotyl; oxazolidinyl; Isoxazolyl; ttiiazolyl; ttiiazolidinyl; feo-thiazolyl; 
morpholinyl; and thionriorpholinyl: or 

b. a monocyclic heterocyclic group containing a total of 5- or 6- member s of which two 

10 said members are nitrogen and a third or fourth said memt)er is independentiy selected 
from N, O. and S where said S may optionally be In the sulfonate form, -S(=0)2; wherein 
said heterocyclic group is selected from the group consisting of triazolyl; triazinyl; 
tetrazoiyi; oxadiazolyl; tiiiadiazolyl; and 

R«3 IS selected from ttie group consisting of hydrogen; F; CI; -COaR^ oxo; -OH; CN; 

15 NH2; NH(C, -C2)allcyl; N(Ci -C2)2dialkyl; -CF3; (Ci .C4)alkyl; (C2 .C4)alkenyl; {Ci .C2)alkoxy; 

(C3 -C7)cycloalkyl; and phenyl; wherein said alkyi, alkenyl, alkoxy, cycloalkyi and phenyl 
are substituted witii 0 to 2 substituents R^^ where: 

R^^ Is a member selected from the group consisting of F; CI; -C02R^; -OH; -CN; 

-CONR^R\; 'UR\r\: -NR\C(=0)RV. •NR^C(=0)OR^; -NR^S(=0)pRV. 
20 -S(=0)pNR^R^b; (Ci .C4)alkyl including dimethyl, and {Ci .C4)alkoxy wherein said alkyi 

and alkoxy are each independently substituted with 0 to 3 substituents independentiy 
selected from F and CI; (Ci .C2)alkoxycarbonyl; (Ci .C2)alkylcart)onyl; and 
(Ci .C2)alkylcartx)nyloxy; and 

is a member selected from the group consisting of hydrogen; (Ci .C4)alkyl; 

25 (C2 .C4)alkenyl; (Ci .C2)alkoxy; (C3 .C7)cycloalkyl; C(=0)(Ci-C4)alkyl; S(=0)2(Ci-C4)alkyl; 

and phenyl; wherein said alkyI, alkenyl. alkoxy, cycloalkyi and phenyl are substituted with 0 
to 2 substituents R" wherein R^^ has the same meaning as in above, except that it is 
selected independentiy; 

-B. a (substituted)-amido-aryl or -heterocyclyl moiety selected from the group consisting of 
30 -1 . alkyI-, alkenyl-. and alkynyl-substituted-amldo-aryl moieties of partial Fonnula (2.0.0): 
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(2.0.0) 

—wherein: the symbol * * R'* and R®; are as defined above, except that all of the above- 
redted substituents are selected independently of their selection above; 

5 —A Is a member selected from the group consisting of. 

— 1 . the moiety of partial Formula (2.0.3) 




(2.0.3) 

— ^wherein: the symbol R^; R® and m are as defined above, except that all of the above- 
10 recited substituents are selected independently of their selection above; and tiie symbol: 

" * * indicates the point of attachment of the moiety A to the, remaining portions of partial 
Formula (2.0.0); 

— 2. the moiety of partial Fomnula (2.0.4) 

15 (2-0.4) 

which represents a monocyclic heterocyclic group, selected from the group consisting 
of pyrrolyl; pyrazolyl; imidazolyl; pyridinyl; pyrazlnyl; pyrimidinyl; wherein: the symbol and 
R^^b are as defined above, except that all of the above-recited substituents are selected 
independently of their selection above; and the symbol: * * ' indicates the point of attachment 
20 of the moiety A to the other, remaining portions of partial Formula (2.0.0); 

— 3. the moiety of partial Formula (2.0.5) 
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(2.0.5) 

which represents 

a. a monocyclic heteroaromatic group containing a total of 5- members of which one 

6 said meml>er is nitrogen and Q is selected from O and S where said S may optionally be 

in the sulfonate form. -S{=0)2; selected from the group consisting of oxazolyl; isdxazolyl; 
thiazolyl; and feo-thiazolyl; or 

b. a monocyclic heterocyclic group containing a total of 5- or 6- members of which two 

said members are nitrogen and a third or fourth said member is independently selected 

10 from N, O, and S where said S may optionally be in the sulfonate form, -S(=0)2; selected 
from the group consisting of triazolyl; triazinyl; tetrazolyl; oxadiazolyl; and thiadiazolyl; and 
^wherein: the R^^. R\ and j are as defined above, except that all of the above- 
recited substituents are selected independently of their selection above; and the symbol: 
- ♦ • indicates the point of attachment of the moiety A to the other, remaining portions of 

1 5 partial Formula (2.0.2); ■ 

— R% is a member selected from the group consisting of a direct bond; -C(=0)-; and 
-S(=0)2-; 

— is (1 •) a direct bond; (2.) in the case where R^ is ^(=0)- or -S(=0)2, W is a direct bond 
or -(Ci -C3)alkylene- wherein any single carbon atom thereof is substituted by 0 to 2 

20 substituents where R^ is a member selected from tiie group consisting of -F; -CI; 
-COzR^; -OH; -CN; (C, -C^alkoxy; (C3 -C7)cycloalkyl; and phenyl; wherein said alkoxy. 
cycloalkyl. and phenyl are substituted with 0 to 2 substituents wherein said R^^ is as 
defined above, except tiiat all of the above-recited substituents are selected independentiy 
of their selection above; or (3.) is a memt>er independentiy selected from tiie group 

25 consisting of the moieties of partial Fomnulas (2.0.6) through (2.0.16), inclusive: 




(2.0.6) (2.0.7) (2.0.8) 
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(2.0.12) (2.0.13) (2.0.14) (2.0.15) (2.0.16) 



5 —wherein: the symbol: indicates the point of attachment of the moiety to the nitrogen 
atom in partial Formula (2.0.0), and the symbol: " * " indicates the point of attachment of 
the moiety to the other, remaining portions of partial Formula (2.0.0); and is as 
defined further above, but selected on an independent basis; 

R^^ is selected from the group consisting of hydrogen and (Ct-C4)allcy!; and 

10 and R^® are each selected from the group consisting of -OH; (Ci .C2)aikyl substituted 

by 0 to 3 substituents selected from F; and OH; and (Ci .C2)alkoxy; and 

— is selected from the group consisting of (C,.C6)alkyl; (C;2 -C6)alkenyl; and 
(C2 -C6)allcynyl; wherein said alkyl. alkenyl. and alkynyl groups comprising R^^ are 
substituted with 0 to 3 substituents R^ where: 

15 r2» is selected from the group consisting of phenyl; F or 01; 0x0; hydroxy; (Ci .C2)alkyt; 

(Ct.C3)alkoxy; .C(=0)OR^; -C(=0)(Ci-C4)alkyl; ^(=0)2(Ci-C4)alkyl; -C(=0)NR^R^; 
-NR^R^; -NR^C(=0)R^; -NR^C(=0)OR^; -NR^S(=0)pR^; and -S(=0)2NR^R^. where: 

and R^ are each a member independently selected from the group consisting of 

hydrogen and (Ci .C4)alkyi substituted by 0 to 3 substituents selected from the group 
20 consisting of F and CI; 

-2. cycloalkyl-substituted-amido-aryl moieties of partial Formula (2.1.0): 




(2.1.0) 
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—Wherein: A; W^; the symbol " * R^; and have the same meaning as set out above, 
except that all of the above-recited substituents are selected independently of their 
selection above; and 

— R^ is a member selected from the group consisting of -{CH2)n-(C3 -C7)cycloalkyl. where n 
is an integer selected from 0. 1. and 2; in the event n is 0. then the a-carbon atom of said 
(C3 .C7)cydoalkyl is substituted by 0 or 1 (Ci .C4)alkyl or phenyl, where said alkyl or phenyl 
are substituted by 0. 1. or 2 of CH3. OCH3. OH or NH2; and in the event that n is 1 or 2, the 
resulting methylene or ethylene is substituted by 0 or 1 of F; NH2; N(CH3)2; OH; OCH3; 
(Gt .C4)alkyl; or phenyl; where said alky! and phenyl are substituted by 0, 1. or 2 of CH3, 
OCH3. OH, and NH2; and further wherein said (C3 .C7)cydoallcyl is substituted by 0 to 3 
subsetuents R^ where is as defined further above, but selected independently 

-3. aryl and heterocyclic-substituted-amido-aryl moieties of partial Fonnula (2.2.0): 




(2.2.0) 

15 —wherein: A; \N\ the symbol: * * "; R*: R^; and R® have the same meaning as set out above, 
except that all of the above-recited substituents are selected independently of their 
selection above; and 

_r3s jg selected from the group consisting of phenyl; furyl; tetrahydrofuranyi; 
tetrahydropyranyl; oxetanyt; thienyl; pyn-olyl; pyn^olidinyl; oxazolyl; isoxazolyl; thiazolyl; 

20 isothiazolyl; imidazolyl; pyrazolyl; oxadiazolyl; thiadiazolyl; triazolyl; pyridyl; pyraanyl; 
pyridazinyl; piperazinyl; pyrimidinyl; pyranyl; azetidinyl; morpholinyl; parathiazinyl; indolyl; 
indolinyl; benzotbjfuranyl; 2;3-dihydrobenzofuranyl; benzothlenyl; 1H-lndazolyl; 
benzimidazolyl; benzoxazolyl; benzisoxazolyl; benzthiazolyl; quinolinyl; isoqulnollnyl; 
phthalazinyl; quinazolinyl; and quinoxalinyl; wherein (1.) said group R^ may be substituted 

25 upon any one or more carbon atoms thereof by 0 to 3 substituents R^* where R^® is as 
defined above, except that it is selected independently; (2.) said group R^ is substituted 
with respect to any one or more nitrogen atoms thereof that is not a point of attachment of 
said aryl or heterocyclic moiety, by 0 to 3 substituents R^^t where is as defined above, 
except that it is selected independently; and (3.) said group R^ with respect to any sulfur 
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atom thereof that is not a point of attachment of said heterocyclic moiety, is substitutBd bf 0 
or 2 oxygen atoms; 
If^ion PI is an alicyl bridging element of partial Formula (3.0.0): 



5 (3.0.0) 

wherein: 

_- * • is a symbol which represents the point of attachment of the moiety of partial 
Fonnuia (3.0.0) to Region a; 

— *-> • is a symbol whldi represents the point of attachment of the moiety of partial Formula 
10 (3.0.0) to RegiooY; 

— R'^andK" are inaepenuenuy ^cicvmsu nvm uic wiw^uny wi ..,«..wgw.., 

(C1-C2) alkyi including dimethyl; hydroxy, and (C1-C3) alkoxy; 

IRegion t1 an aza-bicyclic moiety of partial Fonnuia (4.Z0): 




15 <4-20) 
-herein 

* " is a symbol which represents the point of attachment of the moiety of partial Fomnula 

(4.2.0) to ReBtonp: 

- is a symbol representing a covalent bond from any of the carbon atoms of the moiety 
20 of partial Formula (4.2.0) to Region 5: 

-W* is a direct boiid; or is a member independentiy selected from the group consisting of 
partial Fonnulas (4.2.1) tiirough (4.2.6 ): 

/C,^/ C 
(4.2.1) (4.2.2) (4-2.3) 
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.c\^.o^ /C.^.C^ /^-s^''^ 



(4.2.4) (4.2.5) (4-2.6) 

—where: 

— R*^ is a member selected from the group consisting of hydrogen; phenyl; (C,.C4)alkyl 
5 substituted by 0 or 1 substituent independently selected from (Ci .C2)alkoxy and -CO2R*; 
(C3.C6)cycloallcyl; -CO2R*: ->0: C(=0)(C,-C3)alkyl; -C(=0)NR''aR\: -S(=OMC,.C4)alkyl: and 
(C, .C2)alkylcarbonyl; where R*. rV and R*b: are as defined above, but selected on an 
independent tjasis; 

-R*' is absent or Is a member selected ftwn the group consisting of (Ci.C4)alkyl 
10 substituted by 0 or 1 substituent independentiy selected from (C, .C2)alkoxy and -CO2R* 
where R^ is as defined above; and -*0; it being understood that in the case where substituent 
r'' is present, the nitrogen atom is in quaternary form; and >■ 
-k. I and m are each an integer selected from 0, 1 , 2. and 3; i. 
[R«9ion 5] is a member selected from the group consisting of. 
15 -A. a two-nitrogen-atom-containing five-membered heterocyclic moiety of partial Formulas 
(5.0.0) tiirough (5.0.1 0): 



20 



j«< 0 r" 




.A^R«. R''/^R'°. ^R* 

a ■ 

(5.0.0) (5.0.1) (5.0.2) 




(5.0.3) (5.0.4) (5.0.5) (5.0.6) 

I *■ 




R"/ ^R% rY R", 




R-/ 
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(5.0.7) (5.0.8) (5.0.9) (5.0.10) 

-wherein: the symbol: " ' " indicates the point of attachment of each of the moieties of partial 
Fomiulas (5.0.0) through (5.0.10). indusive. to Region r. 

-R^b through R%. inclusive. R^'k, and R~, are each a meml)er selected from the group 
5 consisting of hydrogen; -C02R^ -C(=0)NR*.RV -S(=0)pNR''.RV- where: R"; R\: and R\ are 

as defined above but selected on an independent basis; ->0; (Ci .C2)alkylcarbonyl; 

-(Ci .C4)aikyl; .(CH2)„^C3 .C7)cydoallcyl; -(Cj .C3)alkenyl; -(CH2)„Xphenyl); and -{CH2)„.(HET,). 

where n is an Integer independently selected from 0. 1. and 2; wherein said (Ci .C4)allcyl, 

alkenyl. cydoalkyl, phenyl, and heterocyclyl groups are independently subsfituted with 0 to 3 
1 0 substituents R*. where: 

— HETi is a heterocyclyl group selected from the group consisting of thienyl: oxazolyl; 
Isoxazolyl; thiazolyl; isothiazolyl; pyrazolyl; oxadiazolyl; thiadiazolyl: triazolyl: pyridyl; pyrazinyl; 
pyridazinyl; pyrimidinyl; parathlazlnyl; and nwrpholinyl; where: 

— R^ is a member selected from the group consisting of -F; -CI; -OH; cyano; -C(=0)OR ; 
15 ^(=0)NR"R'^ -NR"R^; -NR«C(=0)R"; -NR"C(=0)0R*'; -NR«»S(=0)2R"; .S(=0)2NR"R'' 
; (0, .C4)alkyl including dimethyl, and (d .C4)alkoxy wherein said alkyl and alkoxy are each 
independently substituted with 0 to 3 substituents independently selected from F and CI; 
(Ci .C2)alkoxycart)onyl; (Ci .C2)alkylcarbonyl: and (Ci .C2)alkylcarbonytoxy, where: 
_.., rw andR®* are ea<*» a member selected from the group consisting of hydrogen; and 

20 (Ci .C2)alkyl; and where saW: 

-R".: R"d; R"e; and r'\ through R"i inclusive; R", through R**i inclusive; R% through R% 
inclusive; and R**fl through R*^i inclusive are each a member selected from the group 
consisting of hydrogen; -OH; -CF3; cyano; -(C, .C3)a!koxy; -C(=0)OR^ -C(=0)NR\R*b: 
-NR\R\: -NR''.C(=0)R\; -NR\C(=0)0R\; -NR\S(=0)pRV. -S(=0)pNR%RV where: R^ R\: 

25 and R^ are as defined further above but selected on an independent basis; -(Ci .C4)alkyl; 
-(CH2),^(C3 .C7)cycloalkyl; -<C2 -C3)alkenyl; -{CH2)„.(phenyl); and -(CH2)„.(HETi). where n is an 
integer selected from 0. 1. and 2; wherein said (C, .C4)alkyli alkenyl. cydoalkyl. phenyl, and 
heterocyclyl groups where heterocyclyl groups is as defined above, are independently 
substituted with 0 to 3 substituents R** where: 

30 — is as defined above, or 

-R"a through R"c indusive; R% through R", indusive; R". through R"e indusive; and R% 
through R^, indusive may be taken together in their same subscript denominated 

pairs along vwth the remaining portions of the moieties of partial Formulas (5.0.0) through 
(5.0.2), and (5.0.6) through (5.0.8). to form a fused bicydte ring system comprising a member 

35 independenay selected from the group consisting of benzlmldazolyl; purinyl. /.e.. 
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imidazopyrimidmyl; and imidazopyridinyl; wherein said fused bicyclic ring system is 

independently substituted with 0 to 3 substituents R". where has the same meaning as 

set out further above, eioept that it is independently selected therefrom; 

-B. a (substtuted>-amide. carbamate, or urea moiety selected from the group consisting 

of: 

-1. allcyl-. cycloalkyl-. and alkenyl-(substituted)-amide. carbamate, or urea moires of paitiai 
Formula (5.1.0): 



,R^ 



W5-R" 



(5.1.0) 



10 -Hwherein: the symbol" *' is as defined above; 

— is a member selected from the group consisting of hydrogen and (Ci -C2)alkyl; 
— W® is selected from the group consisting the moieties of partial Fomiulas (5.1.1) throygh 
(5,1,12): 

A AX. ■ 



15 



(5.1.1) (5.1J2) (5.1.3) (5-1.4) 



(5.1.5) (5.1.6) (5.1.7) (5-1.8) 



^75 ^74 ^74 ^74 ^7S 

' (5.1.9) (5.1.10) (5.1.11) (5.1.12) 

20 ^wherein: the symbol: " indicates the point of attachment of the moiety W® represented 

by partial Fonnulas (5.1.1) through (5.1.12). inclusive, to the nitrogen atom in partial 
Formula (5.1 .0). and the symbol: " * " indicates the point of attachment of the moiety to 
r" as defined further below; 
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r74 g^^j p75 selected from the group consisting of hydrogen: (Ci .C2)alkyl 

substituted by 0 or 1 substituent independently selected from OH; and (Ci .C2)alkoxy; and 
is a member selected from the group consisting of (C, .C6)alkyl; (C2 .C6)alkenyl; 
and -{CH2)«.(C3 .C7)cycloallcyl. where n is an integer selected from 0, 1, and 2; and wherein 
5 said alkyl. alkenyl. and cycloalky! groups comprising are substituted with 0 to 3 
substituents R". where: 

r78 jg g member selected from the group consisting of 0x0; -OH; -(Ci .C2)alkyl; 

-(CCalalkoxy; -CFa; -C(=0)OR^; -C(=0)NR^R~; -NR^R«^; -NR^C(=0)R«'; 
-NR^C(=0)0R~; -NR^S(=0)2R~; and -S{=0)2NR^R«*. where: 

-JO R^ and are each a member tndependentiy selected from tiie group consisting of 

hydrogen; and (Ci .C4)alkyl; and 
-2. aryl and heterocyclyKsubstituted)-amlde, carbamate, or urea moieties of partial Fomiula 
(5.2.0): 



15 



r»73 

-N 



(5.2.0) 



—wherein: tiie symbol: " * *; R^; and have tiie same meanings as under tiie definitions of 
partial Formula (5.1.0) above, except tiiat ttiey are independentiy selected ttierefrom; and 
under the symbols: * and * * " are as defined under partial Formula (5.1.0); and 

— R®^ is a member selected from the group consisting of phenyl; cinnolinyl; furyl; ttiienyt; 
20 pyrrolyl; oxazolyl; isoxazolyl; ttiiazolyl; isottiiazoiyi; imidazolyl; imidazolinyl; pyrazolyt; 
pyrazolinyl; oxadiazolyl; thiadiazolyt; tiiazofyl; pyridyl; pyrazinyl; pyridazinyl; pyrimidinyl; 
paratiiiazinyl; indolyl; isoindolyl; indolinyl; benzo[/)lfuranyl; 2;3-dihydrobenzoftjranyl; 
benzoI/)]thiophenyl; IH-indazolyl; benzimidazolyl; benzttiiazolyl; quinolinyl; isoquinolinyl; 
phtiialazinyi; quinazolinyl; quinoxalinyl; wherein: 

25 the aryl or heterocyclyl moiety is substituted by 0 to 3 substituents R^ where R^ is 

as defined above, but selected on an Independent basis; or 

-C. a (sul>stituted)-heterocyclyl moiety independentiy selected from the group 
consisting of: 

-1 . a heterocyclyl moiety of partial Fonriula (5.3.0): 
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(5.3.0) 

-wherein: the symbol: ' * ' indicates the point of attachment of partial Formula (5.3.0) to 

ReatooY. QisN.OorSand 
5 -partial Fomiula (5.3.0) represents: 

—a. a monocydic heterocyclic group containing a total of 5- members of which one said 

member is nitrogen and a second said member is selected from O and S where said S may 

optionally be in the sulfonate form, wherein said heterocyclic group is selected from the group 

consisting of oxazolyl; feoxazolyl; thiazolyl: and iso-thiazolyl; or 
^0 b. a monocyclic heterocyclic group containing a total of 5- members of which two said 

members are nitrogen and a tiiird or fourth said member is independently selected from N. O. 

and S where said S may optionally be in the sulfonate form. -S(=0)2; wherein said heterocyclic 

group is independentiy selected from the group consisting of triazolyl; tetrazolyl; oxadiazolyl; 

and thiadiazoiyi; and 

15 _R«>, and R^b are each a member independentiy selected from tiie group consisting of 

hydrogen. -<C, .C2)alkylcarbonyl; -(Ci -C4)alkyl; -(CH2)„.(C3 .C7)cycloallcyl: -(Cj .C3)alkenyl; 

-<CH2)n.(phenyl); and -(CH2),v(HEr2). where n is an integer independentiy selected fmm 0. 1. 

and 2; wherein said (C, .C4)alkyl, alkenyl. cycloalkyl. phenyl, and HETa groups are 

independentiy substituted wiOi 0 to 3 substituents R'\ where: 
20 H has the same meaning as set fortti above, but is selected on an independent basis 

therefrom; 

— HET2 is a heterocyclyl group selected from Oie group consisting of ttiienyl; oxazolyl; 

isoxazolyl; ttiiazolyl; isothiazolyl; pyrazolyl; oxadiazolyl; thiadiazoiyi; triazolyl; pyridyl; pyrazinyl; 

pyridazinyl; pyrimidinyl; paratiiiazinyl; and morpholinyl; where: 
25 R®^ is selected from the group consisting of -F; -CI; -CO2R*; -OH; -CN; -CONR^R^; 

-NR'^'R^; C(=0)(Ci-C4)alkyl; -NR^C(=0)R**; -NR''C(=0)0R'*; -NR'»S(=0)R**; 

-S(=0)NR~R'*; (C, .C4)alkyl including dimetiiyl. and (C, .C4)alkoxy wherein said alky! and 

alkoxy are each independentiy substituted witti 0 to 3 substituents independentiy selected 

from F and CI; (C, .C2)alkoxycarbonyl; (C, .C2)alkylcarbonyl; and (C, .C2)alkylcaibonyloxy; 
30 wherein: 
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— R~ and R" are each a member indepernlently selected from the group consisting of 

hydrogen; and (Ci .C2)alkyl: and 

2. a heterocydyi moiety of partial Formula (5.4.0): 




(5.4.0) 

5 

-wherein: R*^; R**; and i have the same meanings as set cut above, but are selected 
independently. 

Attention is drawn to our copending application nos P60190WO and P60191WO.. 

An important aspect of the present invention is the limitation to Region T- The 

in ottomath/e limitations of Formula (I). 

10 copeiKiiiiy v<oi»c icKiMv — — - 

This invention also provides pharmaceutical formulations and dosage forms including 

as an active ingredient a compound of Fonnula I. Use of a compound of Fomiula I In 

manufacture of a formulation or dosage fomi and meUnods of treatment are also provried. 

15 IE«flton-ca is at the left-hand end of the CCR5 receptor modulator of the present 

invention. The region designated as R^a may comprise a moiety selected from several 
different classes of substituent components, all of which may be and are preferably Isosteres 
of each otiier. 

The first class of Region a substituent components (under A) are heterocydyi 
20 phenylmethylene moieties as described further below. A preferred group of heterocydyi 
phenylmethylene moiety embodiments (under A.1.) comprises the group consisting of hetero- 
phenylmethylene moieties of partial Formula (1.0.0). 
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(1.0.0) 

The substituent is a member independently selected from the group consisting of 
a direct bond; -O; -C(=OH -NR^s and^(=0 V; where 
R* is hydrogen or (Ci-C2)alkyl. 
5 The substituent R^ is a member independently selected from the group consisting of 

hydrogen; (Ci .C2)alkyl; (Ci .C2)alkoxy; -C(=0)NH2; -CN; and -OH. Most preferably R^ is 
hydrogen and there is no substituent at this positton. 

Included within the partial Formula (1.0.0) are position isomer variations thereof that 
are not shown, but that arise where the opfional substituents R^ and R' are different 
10 Substituents R^ and R' are present once or twice or not at all, as indicated by their 
representation as: "(RV and "(RV. where m Is defined as being an integer selected from 0. 
1, and 2. In the most preferred embodiments of the present invention, m is 0, although in 
alternative emlx>diments m Is 1. 

The substituents R^ and R** comprise -F; -CI; -COjR^ -OH; -CN; -CONR*aR^; 
15 -NR^RV; -NR^C{=0)R^; -NR^C(=0)0R\; •NR\S(=0)pRV. -S(=0)pNR%R\; {Ct.C4)alkyl 
including dimethyl, and (Ci .C4)alkoxy wherein said alkyl and alkoxy are each independently 
substituted with 0 to 3 substituents independently selected from -F and ;CI; 
(Ci .C2)alkoxycarbonyl; (Ci .C2)alkylcarbonyl; and (Ci .C2)a!kylcarbonyloxy. The substituents 
R^ and rV in turn, are selected from hydrogen and (Ci -C2)alkyl. With regard to the R^ and 
20 R® substituent groups, it is preferred that they are absent (m = 0); or that if they are present 
that they be methyl; cyctopropyl. cyclobutyl; methoxy; <:OOH; -OH; -F; -CI; -CCX)(Ci -C2)alkyl: 
or -CF3. Of these choices, the more preferred substituent choices for R^ and R* are that they 
are absent or that they are -F or CI. 

R^ as defined by Formula (1.0.0) is preferably a direct bond. The moiety R^ may 
25 alternatively be selected from -0-; -C(=OH -NR^- where R^ is hydrogen or (Ci-C2)alkyl; and - 
S(-0)p.. 

In partial Formula (1.0.0), the presence of substituent is detennined by the 
subscript T. which is an integer independently selected from 0, 1. and 2. Where ] is 0, 
accordingly, the substituent R^^ will be absent Where j is 1 or 2. there may be one or two 
30 substituents R"a present, and these may be attached to any available cartaon atom in partial 
Fonnula (1.0.0). 

R^^, is a member independently selected from the group consisting of hydrogen; -F; 
-CI; -CO2R* where R^ is hydrogen or (Ci .C2)alkyl as already defined above; -0x0; -OH; -CN; 
-NH2; -NH(Ci -C2)alkyl; -N(Ci -C2)2dialkyl; -CFa; (Ci .C4)alkyl; (C2 .C4)alkenyl; (C, .C4)alkoxy. 
35 (C3 .C7)cycloalkyl; and phenyl; wherein said alkyl, alkenyl. alkoxy. cycloalkyl and phenyl groups 
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are substituted with 0 to 2 subsfituerrts R' wherein R" is a member Independently selected 
from the gmup consisting of -F. -CI; -CO,R^ where is hydrogen or (C, .C,)alkyl; -OH; cyano; 

^om*j^^ -NR^R^; -nr\c(=o)rV. -nr\c{=o)orV -nr\s(=o),rV. -s(=o)pNR^r. 

(C, C4)allcyl including dimethyl, and (C, -C4)alkoxy wherein said alkyi and alkoxy are each 
independenUy substituted with 0 to 3 substituents independently selected from F and CI. 
(C, .C2)alkoxycarbonyl; (C, .C2)alkylcarbonyl; and (C, .C^)alkylcarbonyloxy. 

Where a R". substituent is present and consists of an alkyl. alkenyl. alkoxy. cycloalkyi 
or phenyl group, it may optionally be mono- or di-substituted in turn by a further substituent R'. 
which is independently selected from the above-recited groups. This includes in particular 
(C C4)alkyl substituted with 1 to 3 substituents independently selected from F and CI. 
Accordingly, the substituent -CF, is a preferred definition of R» in Uie compounds of partial 
Formula (1.0.0). 

The R"b substituent is attached direcUy to the nitrogen atom of the heterocycfic group 
depicted in partial Fomiula (1 .0.0). and its presence is detennined by the subscript T. which Is 

an integer independenUy seieciea irom u. i. wiu j « -^.v. 

R«, is absent In that case that the nitrogen atom is attached by a covalent double bond to an 
adlacentatomintheheterocyclicgroupdepictedinpartialFom.ula{1.0.0). Where j is 1 or 2. 
there wfll be one or two substituents R\ attached to the nitrogen atom of the heterocyclic 
group deptoted In partial Fomiula (1.0.0). Where two such r\ substituents are attached, the 
nitrogen atom Is m quaternary fom.. The substituent R". is independently selected from the 
group consisting of hydrogen; (C, .C.)alkyl; (C .C.)alkenyl; (C, .C.)alkoxy; (C, .C.)cyctoalkyl: 
and phenyl- wherein said alkyl. alkenyl. alkoxy. cycloalkyi and phenyl are substituted wrth 0 to 
2 substituents R' wherein R« has the same meaning as in R" defined above, except that rt « 
selected independenUy Uierefrom. 
25 The group represented by partial Fomiula (1 .0. 1 ): 

r< 



15 



20 



(1.0.1) 



represents a monocyclic heterocydfc group, or a bicydic benzo-fused ring system containing 
said heterocyclic group wherein said heterocyclic group contains a total of 5- or 6- members of 
30 which one or two of said members is nitrogen, ttie presence of me optional second nibogen 
atom being represented by. -INl"; wherein said heterocyclic group or ring system is selected 
from the group consisting of pyrrolyl; pyrazolyl; imidazolyl; pyridinyl; pyrazinyl; pyrimWinyl; 
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pyridazinyl; piperazinyl; indolyl; indazollnyl: benzlmidazolyl; quinolinyt; iscMiulnoHnyl: and 
quinazolinyi. 

N-containing heterocyclic moieties of partial Formula (1.0.0) result in some of the 
following preferred emlxwliments of a. represented l)y partial Fonnulas (1.0.4) through 
5 (1.0.10), inclusive: 




H3C CH3 
(1.0.4) 




(1.0.5) 





(1.0.7) 



(1.0.8) (1.0.9) (1.0.10) 

10 A further group of N-containing heterocyclic phenylmethylene moieties (under A.2 

comprises several sut)generic groups within partial Fomiula (1.1.0): 




(1.1.0) 



where the symbol ' « " and R*: R*: R'; R'; j and m are as defined alx>ve: 
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and R«. is a member selected from the group consisting of hydrogen; P. Ci; 

7'^.oJ^^iTo.l^^>^"^ P^^-Vl; where-n said a,M. alKenyi. aiKoxy. cyCoa.M 
Tn^^nrroluLL'L-hOto^sut^s.^^^^ ^^^-^^^^ 
M LrtL.lv selected from the group consisting o( F; CI; -COsR'; -OH. -CN. -COm Jl .. 

':;?:r:;r^:^Rv ^^:om. -n^^rv, -s(=o,,nr'.rv (cc^ 

;lu* '.-t;, and (C, .O.y^ whe^in said and aikoxy »e eaC 

,n r talkoxvcartjonyl (C, .Cyalkylcartjonyl; and (C, .CJalkylcarbooyloxy, and R . B 

(C Ocydoa^yt CHOXC-CW; S(=OWCrC.)a»cyl; and phenyl: '^•^^ 

oyCoaKy. and phen^ a« substi«.ed »ith 0 to 2 subs*^^ R" therein R 
has the same meaning as in al»«, except that it is independently selected therefvom. 

The moiety of partial Fomiula (1.1.1): 



15 



20 



(1.1.1) 



represents, inter alia, a monocycBc heterocyclic group containing a total of 5- 
members of which one said member is nitrogen and Q is selected from O and S 

The heterocycnc group may be selected from the group consisting of oxazolyl; 
oxazolidinyl;feoxazolyI:thiazolyl:thlazolidinyI; feo-thiazolyl: morpholinyl and thiamorphol.nyl. 

Moieties of partial Fomiula (1.1.0) containing the group of partial Fomnula (1.1-1) 
result in the following preferred embodiments of 1^ «. represented by partial Fomiulas 
(1.1.3) through (1.1.9): 








0CH3 



25 



(1.1.3) 



(1.1.4) 



(1.1.5) 



(1.1.6) 



(1.1.7) 
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(1.1.8) (1.1.9) 

fn alternative preferred embodiments the heterocyclic group may selected from the 
group consisting of triazolyl; triazlnyf; tetrazoiyi; oxadiazotyl; and thiadiazolyi. 

5 Further preferred embodiments of Region a, are represented by partial Formulas 

(1.1.20) through (1.1 .24), inclusive: 




(1.1.20) (1.1.21) (1.1.22) (1.1.23) (1.1.24) 

Another class of which Region a moeities (under B) are (substituted)-amido-aryl or 
10 -heterocyclyl moieties which may be independently selected from several groups, as 
described in more detail below. 

. The first such class of (substltuted)-amido-aryl or -heterocyclyl moieties of Region a are 
those In which the amtdo-aryl or -heterocyclyl portion of the group is substituted by alkyl-, 
alkenyl-, or alkynyl» as represented by partial Formula (2.0.0) 



15 




(2.0.0) 

where the symbol * * " and and R^ and m. R^ and R® in the further definition of A; 
are as defined in the partial formulas above, except that all of the above-recited substituents 
are selected Independently. 
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The moiety A in partial Formula (2.0.0) is a member independently selected from the 
group consisting of several different classes of moieties, as discussed below. The first dass 
represented by partial Formula (2.0.3) is a preferred embodiment of this invention 




(2.0.3) 

wherein the symbols R^; R® and m are as defined in the partial formulas further above, 
except that all of the above-redted substituents are selected independently of their selection in 
said partial formulas further above; and the symbol: " * " indicates the point of attachment of 
the moiety A to the other, remaining portions of partial Fomiula (2.0.0). 

Further embodiments of moiety A are depicted by partial Formulas (2.0.4) and (2.0.5). 
Partial Fonmula (2.0.4) Is: 




(2.0.4) 

which represents a monocyclic heterocydic group, selected from the group consisting 
15 of pyrrolyl; pyrazolyl; Imtdazolyl; pyridinyl; pyrazinyl; and pyrimidinyl. It is noted that in the 
moiety of partial Formula (2.0.3), the symbols R^^^ and R^^b, and the subscript "j" which 
determines their presence, are as defined in the partial formulas further above, except that 'j" 
is 0 or 1 and all of the above-recited substituents are selected independently of their selection 
further above; and the symtx)!: * * " indicates the point of attachment of the moiety A to the 
20 other, remaining portions of partial Formula (2.0.0). 

Further embodiments of moiety A are depicted by partial Formula (2.0.5) 




6 



10 



(2.0.5) 
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which represents a monocyclic heteroaromatic group containing a total of 5- memt>ers 
of which one said memt>er is nitrogen and Q is selected from O and S where said S may 
optionally be in the sulfonate form, -S(=0)2. Said heterocyclic group may l>e selected from 
the group consisting of oxazolyl; /soxazotyl; thiazolyl; and /so-thiazolyl; triazolyl; triaanyl; 
5 tetrazolyl; oxadiazolyl; and thiadiazolyl. It is noted that the symlx>ls R"a and and the 
subscript 'j" which determines their presence, are as defined in the partial formulas further 
atx>ve. except that "j" is 0 or 1 and all of the above-recited substituents are selected 
independently of their selection in said partial formulas further above; and the symbol: * * ' 
Indicates the point of attachment of the moiety A to the other, remaining portions of partial 
10 Fonmula (2.0.0). 

The group R^a is selected from a direct bond; -C(=0)s and •S(=0)2-. In preferred 
embodiments of the present invention is a direct bond. It is provided, however, that where 
R\ is -CO- or -SO2-, the divalent moiety is defined to additionally include the meaning of 
t>eing a direct bond. 

f 

15 In partial Formula (2.0.0), R^ is a member selected from the group consisting of 

(Ci JC6)alkyl; (C2 -C6)alkenyl; and (C2 -C6)alkynyl; wherein said alkyi, alkenyl, and alkynyl 
groups comprising R^^ may be substituted with 0 to 3 substituents R^ where R^ is selected 
from the group consisting of F; CI; 0x0; hydroxy; (Ci .C2)alkyl; (Ci .C3)alkoxy; -C(=0)OR^; 
C(=0)(Ci^4)alky[; -S(=0)2(Ci-C4)aIkyl; -C{=0)NR^R^; -NR^R^; .NR^C(=0)R^; 

20 -NR^C(=0)OR^; -NR^S(=0)2R^; and -S(=0)2NR^R^, where R^ and R^ are independently 
selected from hydrogen and (Ci .C4)alkyL 

The moiety is a meml>er independently selected from the group consisting of 
divalent moieties of partial Formulas (2.0.6) through (2.0.16), inclusive: 
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(2.0.12) (2.0.13) (2.0.14) (2.0.15) (2.0.16) 

where the symbol: * indicates the point of attachment of the moiety to the 
5 nitrogen atom in partial Formula (2.0.0), and the symbol: * * " indicates the point of attachment 
of the moiety to the moiety R^^ which represents the remaining portions of partial Formula 
(2.0.0): and and R^ are each independently a member selected from the group consisting 
of hydrogen; (Ci .C2)alkyl substituted by 0 or 1 substituent independently selected from F and 
OH; and (Ci .C2)a!koxy. 

10 The bridging element -N(RVW- may alternatively constitute or contain several 

different functionalities. The first and most preferred of these is an amide functionality, which 
may be represented as: -NR^-G(=0)-. Other functionality types include sulfonamide and 
ureido moieties within the scope of partial Formulas (2.0.6) through (2.0.16). 

Preferred alkyi and alkenyl groups R^^ include: methyl; ethyl; iso-propyl; f-butyl; and 

■ W y«,«»>J>/. ...www g.w^p.^ ...—J w..ww».»M.,ww m,j w w *VVIV«>UWUV»I IM IV . 

It is preferred that where a substituent is present that it be a single substituent independently 
selected from F; CI; OH; CF3; CH3; OCH3; CN; NH2; NHCH3; N(CH3)2; NHCOCH3 and 
NCH3(COCH3). Consequently, groups of partial Formula (2.0.0) which are preferred 
embodiments of the present invention constituting Region a include the following moieties of 
20 partial Fomnulas (2.0.30) through (2.0.36). inclusive: 




25 



(2.0.34) 



(2.0.35) 



(2.0.36) 
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The second class of (substituted)-amido-aryl moieties comprising Region a are those in 
which the amido-aryl portion of the group is substituted by -(cycloalkyl) or -alkyl(cycloalkyl), as 
represented by partial Formula (2.1.0). 




5 (2.1.0) 
where; A; the symbol * " and R^; R^; R®; and m. R^ and R® in the further 
definition of A; have the same meaning as set out in the partial fomiulas further above, except 
that all of the above-recited substituents are selected independently of their selection further 
above. R^^ is a memfc)er independently selected from the group consisting of^;r 

10 -(CH2)n-(C3 .C7)cycloalkyl. where n is an integer selected from 0. 1, and 2; in the event n is 0, 
then the a-carbon atom of said (C3 .C7)cycloalkyl may be substituted by (Ci .C4)alkyl or phenyl, 
where said alkyl or phenyl may be subsfituted by 1, or 2 of CHa, OCH3, OH or NH2; and in the 
event that n is 1 or 2, the resulting methylene or ethylene group may be substituted by of F; CI; 
CN; NH2; N{CH3)2: OH; OCH3; (Ci .C4)alkyl; or phenyl. It will also be further noted that the 

15 basic (C3 .C7)cycioalkyi group comprising R^ may also be substituted by 0 to 3 substituents 
R^ where R^ has the same meaning as defined further above with respect to substituents for 
group R^^ under partial Formula (2.0.0). but independently selected therefrom. 

Representative cyclbaikyl and alkylcydoalkyl groups within the scope of R^ include 
cyclopropyl, cyclobutyl. cyclopentyl, cyclohexyl; cyclopropylmethyl; cyctobutylethyt; 
20 cyclopentylpropmethyl; and cyclopentylmethyl. More preferred single substituents for these 
cycloalkyl and alkylcydoalkyl groups include F. CI, and CN, especially OH; OCH3; and NH2. 
Accordingly, groups of partial Fonnula (2.1.0) which are preferred embodiments of Reaioo ct 
include partial Formulas (2.1.3) through (2.1.10). 




25 (2.1.3) (2.1.4) (2.1.5) (2.1.6) 
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The third dass of (substituted)-amiclo-aryl moieties of Region ct are those in which the 
amido-aryl portion of the group is substituted by aryl- and heterocyclyl-substrtuted-amido-aryl 
moieties of partial Formula (2.2.0). 



R 



.4 



V 



(2.2.0) 

where A; the symbol • * " and R^; R®; and m, R^ and R* In the definition of A; 
10 have the same meaning as set out above, except that all of the above-recited substituents are 
selected independently. 

The moiety R^ may be selected from the group consisting of phenyl; furyl; 
tetrahydropyranyl; tetrahydrofuranyl; oxetanyl; tiirenyl; pyrroiyl; pyrrolidinyl; oxazolyl; Isoxazolyl; 
thiazoiyi; isothiazolyl; imidazolyl; imidazolinyl; pyrazoiyl; pyrazolinyi; oxadiazolyl; thiadiazolyl; 
15 triazolyl; pyridyl; pyrazinyl; pyridazinyl; piperazinyl; pyrimidinyl; pyranyl; azetidinyl; morpholinyi; 
parathiazinyl; indolyl; isoindolyl; SH-indolyl; indolinyl; benzo[b]furanyl; 2;3-dihydrobenzofuranyl; 
benzothienyl; 1H-indazolyl; benzimidazolyl; benzoxazolyl; benzisoxazolyl; benzthiazolyl; 
benzoxdiazolyl; quinolinyl; isoquinolinyl; phthalazinyl; quinazolinyi; and quinoxalinyl. 

Preferred meanings of are phenyl; pyrroiyl; oxazolyl; imidazolyl; pyridinyl; 
20 pyrimidinyl; triazolyl; indolyl; benzimidazolyl; benzotriazolyl; quinolinyl; thienyl; furfuryl; 
benzofuranyl; thiazoiyi; oxazolyl; Isoxazolyl; oxadiazolyl; and benzoxazolyl; and 
benzoxadiazoiyl. Most prefen^ed are tetrahydropyranyl; oxetanyl; azetidinyl and 
tetrahydrofuranyl. Group may be substituted by 3 substituents R^ where R^ has the 
same meaning as defined above but selected independentiy. 
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Alternative aryl and heterocyclyl groups falling within the scope of include phenyl; 
pyrrolyl; imidazolyl; pyridyl; oxazolyl; furyl; and benzofuranyl. Preferred single or double 
substituents for these groups include -CN; -F; -CI; -CONH2; -CH3; -CF3; and -OCH3. 

Accordingly, groups of partial Formula (2.2.0) which are preferred embodiments of 
Region Gt tnclude partial Formulas (2.2.3) through (2.2.14) 





(2.2.5) 



(2.2.7) 



(2.2.8) 



(2.2.9) 




(2.2.6) 




10 




(2.2.12) 





(2.2.14) 



ffWi^'BI may be considered to be to the left-hand end of the molecule of the present 
invention as depicted, and comprises a bridging element between Regioo a described above, 
15 and Region Y described below. 



The alkyi bridging element of R«gioo P comprises a moiety of partial Formula (3.0.0): 
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T 

(3.0.0) 

where the symbol " * " represents the point of attachment of the alkyi bridging element 
moiety of partial Formula (3.0.0) to Region a of the modulator compound of Formula (t); and the 
5 symbol ' represents the point of attachment of the alkyI bridging element moiety of partial 
Formula (3.0.0) to Region Y of the modulator compound of Fomnula (I). Substituents R^ and 
R^^ are both independently selected from the group consisting of hydrogen; (C1-C2) alkyI 
Including dimethyl; hydroxy; and (C1-C3) alkoxy; provided that only one of R^ and R*' may be 
(C1-C3) alkoxy or hydroxy, the other one of R^ or R^^ being selected from hydrogen and 
1 0 (C1-C2) alkyI Including dimethyl. 

Accordingly, R^ and R^^ may be hydrogen; methyl; ethyl; dimethyl, /.e.. two methyl 
groups joined to the single carbon atom to which R^ or R^^ is attached; hydroxy; methoxy; 
ethoxy; or propoxy. 

Some representative embodiments of the alkyI bndging element of partial Formula 
15 (3.0.0) include the following moieties of partial Formulas (3.0.1) through (3.0.7), inclusive: 

CH3 ^CH3 OH OCH3 OCH^ OH 

.-V .X- -V • V --v ' 

CH3 CH3 CH3 I CH3 ^"^"^ 

CH3 

(3.0.1) (3,0.2) (3.0.3) (3.0.4) (3.0.5) (3.0.6) (3.0.7) 



In the most preferred embodiments of the modulator compounds of the present 
20 invention, both R^ and R^^ are hydrogen, and the alkyl bridging element of partial Formula 
(3.0.0) is unsubstituted ethylene. In preferred embodiments a single methyl, hydroxy, or 
methoxy substituent may be present, resulting in alkyl bridg[ng elements such as those of 
partial Formulas (3.0.8) through (3.0.10): 



CH3 H3C CH3 

25 (3.0.8) (3.0.9) (3.0.10) 



rR.,,^nnYi comprises an aza-bicycltc moiety of partial Fomfiula (4.2.0): 
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15 




(4.2.0) 

where " * " is a symbol which represents the point of attachment of the moiety of 
partial Formula (4.2.0) to Region P of the compound of Formula (I); and "-»• " is a symbol 
5 representing the point of attachment to 5. The substituent group R" is absent or is a 
member selected from the group consisting of. (C, .C4)alkyl substituted by 0 or 1 substituent 
independently selected from (C, .C2)alkoxy and -COzR" where r" is as defined above; and 
-♦O; It being understood that in the case where the substituent R" is present the nitrogen 
atom of partial Formula (4.2.0) is in quaternary form. 

10 in the moiety of partial Fonnula (4.2.0) defines a bridging element and may be a 

direct bond, or selected from the group consisting of the moieties of partial Formulas (4.2.1) 
through (4.2.6): ^' 

H, H, H, 

(4.2.1) (4.2.2) (4.2.3) 



/C_c^ /C.^,c^ /S-^-^ 

h 

(4.2.4) (4.2.5) (4.2.6) 

R^^ may be selected from hydrogen phenyl; (C, .C4)alkyl substituted by 0 or 1 
substituent independently selected from (C, .C2)alkoxy and -COzR^ where R^* Is as defined 
20 further above; (C3 .C6)cycIoallcyl; -C02R^• (C, -C2)alkoxycafbonyl; -*0: -C(=0)NR\R%; 
-S(=0)p(Ci -C4)alkyl; and (C, .C2)alkylcarbonyl. 

The subscripts "k". "1" and "m" are each an integer independently selected from 0, 1. 
2, and 3. 

In preferred embodiments of partial Fomnula (4.2.0). there are two carbon atoms 
25 between the point of attachment to 5 and the nitrogen atom point of attachment of the 
moiety of partial Fomiula (4.2.0) to p. Preferably, this relationship is maintained, 

whatever the definitions of k. I. and m. 
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Included among prefen-ed embodiments of partial Fomiula (4.2.0) are partial 
Fonnulas (4.2.16) through (4.2.27). The dashed lines indicate the points of attachment A 
number of conformers of partial Formula (4.2.0) are illustrated: 



N 



6 5 d 



(4.2.16) (4.2.17) (4.2.18) 4.2.19) (4.2.20) 



I 



N 



(4.2.21) 



6 ^ Q 



(4.2,22) (4.2.23) (4.2.24) (4.2.25) (4.2.26) 



(4.2.27) 



The group is selected from hydrogen; phenyl; (Ci .C4)alkyl substituted by 0 or 1 
10 substituent independentiy selected from (Ci.C2)alkoxy and -COaR^ (C3 .C6)cycloalkyl; 
C(=0)(C,-C4) alkyi; S(=0)2(Ci-C4)alkyl; ->0; -C(=0)NR\r\; -S(=0)p(Ci-C4)a!kyl; and 
(Ci .C2)alkylcartx)nyl; where R^, R\, and R^b; are as defined further above, but selected on an 
independent basts. It is generally more prefen-ed that the nitrogen atom be unsubstituted, /.e., 
that R^ is hydrogen, but otiier prefemed embodiments include those where R^ is metiiyl. 
15 methyl cartx>xylate, methytcartK>nyl. or ->0. Quaternary salts also may be provided. 

The substituent group R^^ is preferably absent 

rRftflffm SI constitutes the right-hand end of the compounds of Formula (1) and is 
attached direcUy to Region Y described above. Region 5 comprises three different groups: bicyclic 
heterocycles; substituted amides and monocyclic heterocycles, all of which are described In 
20 detail below. 

The first group of moieties (under A.) comprises two-nitrogen-atom-containing five 
membered heterocyclic moieties of partial Formulas (5.0.0) through (5.0.10): 
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(5.0.7) (5.0.8) (5.0.9) (5.0.10) 

where the symbot " * " Indicates the point of attachment of each of the moieties of 



10 partial Fomiulas (5.0.0) through (5.0.10), indusive. to Region y. 

One of the two nitrogen atoms in the heterocyclic moieties of partial Fonnulas (5.0.0) 
through (5.0.10) is substituted by R'^b through R%. R^. and R*,. and these substituents are 
selected finom hydrogen; -COaR^ -C(=0)NR^rV -S(=0)pNR*.R*t; where: R": R\. and R^are 
as defined further above but selected on an independent basis; -♦O; (Ci .C2)aiicylcarbonyl; 
15 -(Ci .C4)alkyl; -(CH2)n.(C3 .C7)cycioalkyl; -(Cj -C3)a!kenyl; -(CH2)^(phenyO; and -<CH2)«.(HET,). 
where n is an integer selected from 0. 1. and 2; wherein said (C, .C4)alkyl. alkenyl. cycloalkyi, 
phenyl, and HETi groups are independently substituted with 0 to 3 substituents R^. 

The symbol "HETr is intended to mean a hetenx^cl^ group selected from the group 
consisting of thienyl; oxazolyl; isoxazolyl; thiazolyl; isothiazoiyi; pyrazolyl; oxadiazolyl; 

20 thiadiazolyl: triazolyl; pyridyl; pyrazinyl; pyridazinyl; pyrimidinyl; parathiazinyl; and morpholinyl. 
The heterocyciyi group HETi may be attached directly or through an alkylene bridge, which is 
encompassed within the scope of *-{CH2)„-'. where n is an integer selected from 0. 1, and 2. 
Where this heterocyciyi group, or an alkyi, alkenyl, cyctoalkyi or phenyl group defining one of 
the R" groups Is present, it may be substituted in turn by a substituent group R^. The group 

25 R" is selected finom the group consisting of -F; -CI; -OH; -CN; -C(=0)0R"; -C(=0)NR"r'''; 
-NR"R«*; -NR"C(=0)R«: -NR"C(=0)OR«': -NR«S(=0)2R«: -S(=0)2NR"R«»; (C,.C4)alkyi 
including dimethyl, and (C, .C4)alkoxy wherein sakl alkyI and alkoxy are each independently 
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substituted with 3 substituents Independently selected from F and CI; (Ct .C2)alkoxycart>onyl; 
(C, .C2)alkylcarbonyl; and (Ci .C2)alkylcarbonyloxy. The substituents and are in turn 
selected from hydrogen and (Ct .C2)alky!. In the most prefen^ed compounds of Fonmuia (I), 
these nitrogen atoms will be substituted either with hydrogen or methyl. 

5 The remaining substituents: R^\:R^\: R^\; R^\ through R^\, R^^ through R^i, R^, 

through R^c. and R% through R^j, are each independently selected from the group consisting 
of hydrogen; OH; CF3; -CN (Ci .C3)alkoxy; <^(=0)0R^ -C(=0)NR\r\; -NR^R^; 
-NR%C(=0)R^; .NR^C(=0)0R\; -NR\S(=0)pR\; and -S(=0)pNR\R\ where R^ R\] and 
R\are as defined further above; -(C, .C4)alkyl; -{CH2)„-(C3 .C7)cycloalky|; -(C2 .C3)alkenyl; 
10 -{CHaWphenyl); and -<CH2)n-(HET,). where n is an Integer selected from 0, 1, and 2 and 
HETi, including possible subsrtutents are as defined above. 

Accordingly, prefenred embodiments of monocyclic heterocyclic moieties of partial 
Fonnuias (5.0.0) through (5.0.10) optionally substituted as above-described include partial 
Fomnulas (5.0.15) through (5.0.30): 



16 




(5.0.19) (5.0.20) (5.0.21) (5.0.22) 




20 (5.0.23) (5.0.24) (5.0.25) (5.0.26) 
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10 



15 




(5.0.27) 






(5.0.30) 



The preferred subclass of moieties under parfial Formulas (5.0.0) through (5 0 10) are 
those wherein R", through R^. r", through R", . R« through R« . and R« through R«.. 
are taken together In their same subscript denominated pairs along with the remaining 
portions of the moieties of partial Formulas (5.0.0) through (5.0.10) to fonn a fused bicycTic 
ring system comprising benzimidazolyl; purinyi. i.e.. imidazopyrimidinyl; or imidazopyridinyl. 
The above-mentioned fused bicyclic ring systenns are also optionally substituted with up to 3 
substituents R» selected from F; CI; oxo; -OH; -CN; (C, .C2)alkyl; -CFa- .C(=0)OR«' 
-C(=0)NR«'R-; ^R«R«; .NR»C(=0)R«': -NR«'C(=0)OR«: -NR«S(=0),R«': and 
-S{=0)2NR"r'». where R" and R«» are each selected from hydrogen and (C, .C2)alkyl. 

Preferred embodiments of this type of moiety under partial Fomiulas (5.0.0) through 
(5.0.10) are Hlustiated in tiie following partial Fonnulas (5.0.35) through (5.0.47) 

-CH, ~ 



HjC^CH, 




(5.0.37) 



(5.0.38) 




(5.0.39) 



(5.0.40) 





(5.0.43) 




(5.0.45) 




(5.0.47) 
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Another class of moieties (under B.) defining R,^ 5 of the compounds of Fonnula (I) 
are (sul>stituted)-amides. 6art)amates or ureas which includes subclasses consisting of alkyi-. 
cydoalkyi-. and alkenyl substituents; and aryl and heterocyclyl substituents. The first sul«lass 
5 comprises moieties of partial Formula (5.1 .0): 



20 



25 



.— N 



(5.1.0) 

where the symljol has the same meaning as defined furttier above; R" is 
hydrogen or (C, .C2)alkyl: and W* is selected from tiie moieties of partial Fonnula^ (5.1.1) 
10 tiirough (5.1.12). inclusive: 



9 o 



(5.1.1) (5.1.2) (5.1.3) 



(5.1.4) 



15 (6.1.5) (5.1.6) (5.1.7) 

A" A-^^. A-Y' 

R'^ A- A- I- 

(5.1.9) (5.1.10) (5.1.11) 



(5.1.8) 



(5.1.12) 

where tiie symbol: indtoates ttie point of attachment of the moiety represented 
by partial Fomiulas (5.1.1) ttireugh (5.1.12) to tiie nitrogen atom in partial Fomiula (6.1.0). and 
ttie symbol: - - indicates tfie point of attachment of tiie moiety to R". The substituents 
R'' and R'= are independentiy selected from hydrogen; (C, .C2)alkyl substituted by 0 or 1 
substituent independentiy selected from OH; and (C, .cyalkoxy. 

The group R" may be selected from (C, .C6)alkyl; (C^ .C6)a!kenyl; and 
-(CH2)^{C3.C7)cyctoalkyl. where n is 0. 1. or 2; and where said alkyl. alkenyl. alkynyl and 
cydoalkyi groups are substituted with 0 to 3 substituents R''. where R™ is selected from oxo; 
-OH; (C, .C2)alkyl; (C, .C3)alkoxy; -CF3: -C(=0)OR"; <i{~(y)m!^V^; 4JR™R»»; 
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-NR"C(=0)R«'; -NR«C(=0)OR~: -NR«S(=0).R~: and -S(=0),NR'»R«». where R'' and R" 
are each hydrogen or (Ci .C4)alkyi. 

Preferred groups of Formula 5.1.0 Include ureas and amides. Carbamates are most 
preferred. 

5 -me alkyi and alkenyi groups comprising the moiety R" preferably Include such 

groups as methyl; ethyl; /sai)ropyl; /-butyl; and propenyl (allyl). These alkyI and alkenyi 
groups are substituted by 0 to 3 substituents R™ redted above. It is preferred that where a 
substituent is present that it be a single substituent selected from -OH; -CFs; -CHa; -OCH,; 
and -NHz. Consequently, groups of partial Formula (5.1.0) which are preferred embodiment^ 
10 of Reoioo 5 include partial Fonnulas (5.1.15) through (5.1 J22): 

HC "A 
(6.1.15) (5.1.16) (5.1.17) (5.1.18) 

Q 

(5.1.19) (5.1.20) (5.1^1) (5.122) 

Another subclass of (substituted)-amkde. carbamate, or urea moieties defining R^ 5 
includes aryl and heterocyclyl substituents. This second subclass comprises moieties of 
partial Fonmula (5.2,0): 



15 



25 



*— N 

(5.2.0) 

20 where the symbol: " • "; r"; and have the same meanings as under the definition 

of partial Fomiula (5.1.0) above; and under W'' the symbol: is as defined under the 
Fomiula (5.1.0). The group R« is selected from phenyl; cinnolinyl; furyl; thienyi; pyrrolyl; 
oxazolyl; isoxazolyl; thiazolyl; Isothiazolyl; Imldazolyl; Imidazolinyl; pyrazolyl; pyrazolinyl; 
oxadiazolyl; thiadiazolyl; triazolyl; pyridyl; pyrazinyl; pyridazinyl; pyrimidinyl; parathiazinyl; 
indolyl; isoindolyt; indolinyl; benzo[bJfuranyl: 2:3-dihydrobenzofuranyl; benzo[b]thtophenyl: 1H- 
indazolyl; benzimidazolyl; benzthiazolyl; qulnolinyl; feoquinolinyl; phthalazinyl; qulnazolinyl; and 
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quinoxalinyL The aryl or heterocyclyl groups comprising R®^ may be substituted by 3 
substituents where has the same meaning as defined above. Accordingly, prefen-ed 
embodiments of the compounds of the present invention include partial Formulas (5.2.1) 
through (5.2.10): 




(5.2.6) (5.2.7) (5.2.8) (5.2.9) (5.2.10) 

Another class of moieties (under C.) defining Region 5 of the compounds of Formula (I) 
10 comprises two subclasses of (substituted)-heterocyclyl moieties. The first subclass (under 
C.2.) of such heterocyclyl moieties Is selected from those of partial Formula (5.3.0): 




(5.3.0) 

where the symbol: * * " indicates the point of attachment of partial Fomnula (5.3.0) to 
15 Region Y'. Q is N, O or S; and R^a and R^t. , are independently selected from the group 

consisting of hydrogen. -(Ci .C2)alkylcart3onyl; -(Ci .C4)alkyl: -(CH2)n.(C3 .C7)cycloalkyl; 

-(C2 .C3)alkenyl; -(CH2)o^(phenyl); and -(CH2)n-(HET2). where n is an integer selected from 0, 1. 

and 2. Further, j has the same meaning as above, but is selected Independently. It is nwre 

preferred that j is 0. in which case the R^b substituent Is absent However, preferred 
20 embodiments of the present invention also include those wherein j is 1 and R% is methyl. 

The heterocyclyl group HET2 may be selected from the group consisting of thienyl; 
oxazolyl; isoxazolyl; thiazolyl; Isothlazolyl; pyrazolyl; oxadiazolyl; thiadiazolyl; triazolyl; pyridyl; 
pyrazinyl; pyridazinyl; pyrimldinyl; parathiazlnyl; morpholinyl. 
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The above-mentioned alkyl. alkenyl. cycloalkyl. phenyl, and heterocydyl groups are 
optionally substituted with up to 3 substituents independently selected from the group 
consisting of F; CI; .C(=0)OR«: -OH; -CN; C{=0)(C,-C,)alkyl; S(=OMC,-C4)alkyl; 
-CONR"«R'*; -NR^R*^.; -NR«C(=0)R«; -NR~C(=0)0R'*; -NR'«S(=0)2R«: -S(=0)2NR«R»«; 
5 (C, .C4)alkyl including dimethyl, and (C, .C4)alkoxy each substituted with 1 to 3 substituentJ 
independently selected from F and CI; (C, .C2)alkoxycarbonyl; (C, .C2)alkylcarbonyl: and 
(C, .C2)alkylcarbonyk>xy. where R« and R** are each a member independently selected from 
the group consisting of hydrogen; and (Ci .C2)alkyl. 

The heterocydyfe group which constitutes a part of the moiety of partial Formula 
10 (5.3.0). may be a five membered monocyclfc group containing two or more of N. O or S. for 
example oxazolyl; isoxazotui; thiazolyl; /so-fhiazolyl; triazolyl: triazinyl; tetrazolyl: oxadiazolyl; 
and thiadiazoiyl. 

Prefen^ embodimente Include Formulas (5.3.5) through (5.3.9): 

/ " R^ r*" 

*-<l ^--^'T 

t^-^-S) (5.3.6) (5.3.7) (6.3.8) (5.3.9)- 

Accordingly. the following are preferred embodiments of the compounds of the 
present Inventfon comprising moieties defining Reg^, « in accordance with partial Formula 
(5.3.0). as represented by partial Formulas (5.3.15) through (5.3.26): 
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(\ J 



NHSO2CH3 



(5.3.19) 



CH, 



O-^^' '3 O 




(5.3.21) 



(5.3.22) 



H,C^ CH 



(5.3.23) 



(5.3.24) 



(5.3.25) 



(5.3.26) 



The secx)nd subclass of moieties (under C.2.) defining Region 6 may be selected from 
those of partial Formula (5.4.0): 




10 



(5.4.0) 

where Q, R^, and R^b have the same meaning as defined above, but are selected 
independently. 

The heterocyclic group may be the same as in Formula 5.3.0 except that the nitrogen 
atom is the point of attachment Accordingly. Formulas (5.4.5) through (5.4.8) result 



^90 



^90 



15 



— N I 
(5.4.5) 



(5.4.6) 



(5.4.7) 



(5.4.8) 



The following preferred embodiments of R,,ion 5 are represented by partial Fomiuias 
(5.4.10) through (5.4.17): 
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15 



20 



25 



H3C 





— N I 
\sf-N 



(5.4.10) (5.4.11) (5.4.12) 



(5.4.13) 



H3C 

H3C 



(5-4.14) (5.4.15) 




(5.4.17) 



The compounds of the present invention may be utilized in the form of adds, esters 
or other chemical derivatives. It is also within the scope of the present Invention to uf lize 
those compounds in the fomi of phamiaceutically acceptable salts derived from various 
organic and Inorganic acids and bases in accordance with procedures well known in the art 
The expression -phamiaceutically acceptable sair as used herein is intended to mean an 
acbve ingredient comprising a compound of Fomiula (I) utilized in the fomi of a salt thereof 
especially where said salt fom, confers on said active ingredient improved phamiacokinetic 
properties as compared to the free form of said active Ingredient or other previously disclosed 
saKfcMTn. 

A phamiaceutically acceptable salt fomi of said active ingredient may also initially 
confer a desirable pharmacokinetic property on said active ingredient which it did not 
previously possess, and may even positiveV affect the phamiacodynamics of said active 
ingredient with respect to its therapeutic activity in tt?e body. 

The pharmacokinetic properties of saki active ingredient which may be favorably 
affected Include, e.g.. tt,e manner in which said active ingredient is transported across cell 
membranes, whfch In turn may directly and positively affect the absorption, distribution 
biotransfomiation or excretion of saW active ingredient While the route of administiation of 
the phamiaceutical composition is important and various anatomical, physfotogfcal and 
paUiological factors can critically affect bioavailability, the solubility of said active ingredient is 
usually dependent upon the character of the particular salt fomi thereof which it utilized 
Furtiier. an aqueous solution may provide the most rapid absorption of an active ingredient 
into the body of a patient being treated, while lipid solutions and suspensions, as well as solid 
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dosage forms, may result In less rapid absorption. Oral ingestion of said active ingredient is 
the most preferred route of administration for reasons of safety, convenience, and economy, 
but absorption of such an oral dosage form can be adversely affected by physical 
characteristics such as polarity, emesis caused by Irritation of tiie gastrointestinal mucosa, 
5 destiuction by digestive enzymes and low pH, irregular absorption or propulsion in the 
presence of food or other drugs, and metabolism by enzymes of the mucosa, the intestinal 
flora, or the liver. Fonnuiation of said active ingredient into different pharmaceuticalty 
acceptable salt forms may be effective in overcoming or alleviating one or more of the above- 
recited problems encountered with absorption of oral dosage forms. 

10 Well-known phamiaceutically acceptable salts include, but are not limited to acetate, 

adipate, alginate, aspartate, benzoate. benzenesulfonate. besylate. bisulfate. butyrate, citrate, 
camphorate. camphorsulfonate, cyclopentanepropionate, digluconate, dodecysulfate, 
ettianesulfonate, fumarate, glucoheptanoate, gluconate, glycerophosphate, hemlsuccinate, 
hemisulfate, heptanoate. hexanoate, hippurate, hydrochloride, hydrobromide, hydroiodide, 2- 

15 hydroxyethanesulfonate. isethionate. lactate. lartnhinn^tA maioafa rv^or^n^iot^ 
metiianesulfonate. 2-naphthalenesulfonate. nicotinate. nitrate, oxalate, oleate, pamoate, 
pectinate, persulfate. 3-phenylpropionate. phosphonate. picrate, pivalate. propionate, 
salicylate, sodium phosphate, stearate. succinate, sulfate, sulfosalicylate, tartrate, ttiiocyanate. 
thiomalate, tosylate, and undecanoate. 

20 Base salts of the compounds of the present invention include, but are not limited to 

ammonium salts; alkali metal salts such as sodium and potassium; alkaline eartii metal salts 
such as calcium and magnesium; salts with organic bases such as dicydohexylamine, 
meglumine, N-mettiyl-D-glucamine, tris-{hydroxymethyl)-mettiylamine (trometfiamine). and 
salts witti amino acids such as argmlne, lysine, etc. Compounds of the present invention 

25 which comprise basic nitrogen-contatning groups may be quatemized with such agents as 
(C,-C4)alkyl halides. e.g., methyl, ethyl, feo-propyl and ferf-butyl chlorides, bromWes and 
iodWes; di(Ci.C4) alkyi sulfate, e.g.. dimethyl, diettiyl and diamyl sulfates; (Cio-Cia) alkyi 
halides. e.g. decyl. dodecyl. lauryl. myristyl and stearyl chlorides, bromides and iodides; and 
aryKCt-C4) alkyi halides, e.g.. benzyl chloride and phenethyl bromide. Such salts permit the 

30 preparation of botti water-soluble and oil-soluble compounds of the present invention. 

Among the above-recited pharmaceutical salts those which are preferred include, but 
are not limited to acetate, besylate, citrate, fumarate, gluconate, hemlsuccinate, hippurate, 
hydrochloride, hydrobromide. isetiiionate. mandeiate. meglumine, nitrate, oleate, 
phosphonate. pivalate, sodium phosphate, stearate, sulfate, sulfosalicylate, tartrate. 
35 thiomalate. tosylate. and tromethamine. 
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Multipie salts forms are included within the scope of the present invention where a 
compound of the present invention contains more than one group capable of forming such 
pharmaceuticaily acceptable salts. Examples of typical multiple salt fomns include, but are not 
limited to brtartrate, diacetate, difumarate, dimeglumine, diphosphate, disodium, and 
5 trihydrochloride. 

The compounds of this invention can be administered alone but will generally be 
administered in admixture with one or more suitable phamiaceutical excipients. diluents or 
carriers selected with regard to the intended route of administration and standard 
phamiaceutical practice. 

10 For example, the compounds of the fonnula (I) can be administered orally or 

sublingual^ in the fomi of tablets, capsules, ovules, elixirs, solutions or suspensions, which 
may contain flavouring or colouring agents, for immediate or controlled release applications. 

Such tablets may contain excipients such as microcrystailine cellulose^ lactose, 
sodium citrate, calcium caritjonate. dicalcium phosphate and glycine, disfntegrants such as" 
15 starch (preferably com, potato or tapioca starch), alginic add and certain complex silicates^ 
and granulation binders such as polyvinylpyrrolidone, sucrose, gelatin and acadaJ 
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and talc 
may be induded. 

SolW compositions of a similar type may also be employed as fillers in gelatin 
20 capsules. Preferred exdplents In this regard indude ladose or milk sugar as well as high 
molecular weight polyethylene glycols. For aqueous suspensions and/or elixirs, the 
compounds of the fomnula (I) may be combined with various sweetening or flavouring agents, 
colouring matter or dyes, with emulsifying and/or suspending agents and with diluents such as 
water, ethanol, propylene glycol and glycerin, and combinations thereof. 

25 The compounds of the fomiula (I) can also be injeded parenterally, for example, 

intravenously, intraperitoneally, intrathecally, intraventriculariy, intrastemally, intracranially. 
intramusculariy or subcutaneously. or they may be administered by infusion techniques. They 
are best used in the form of a sterile aqueous solution which may contain other substances, 
for example, enough salts or glucose to make the solution Isotonic with blood. The aqueous 

30 solutions should be suitably buffered (preferably to a pH of from 3 to 9). If necessary. The 
preparation of suitable parenteral fbnmulations under sterile conditions is readily accomplished 
by standard pharmaceutical techniques well known to those skilled in the art 

For oral and parenteral administration to human patients, the daily dosage level of the 
compounds of the formula (I) will usually be from 1 microgram/kg to 25 mg/kg (in single or 
35 divkied doses). 
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Thus tablets or capsules of the compound of the formula (I) may contain from 0.05 
mg to 1.0 g of active compound for administration singly or two or more at a time, as 
appropriate. The physldan in any event will determine the actual dosage which wiD be most 
suitable for any individual patient and it will vary with the age. weight and response of the 
5 particular patient The atx>ve dosages are exemplary of the average case. There can. of 
course, be individual instances where higher or lower dosage ranges are merited and such 
are within the scope of this invention. 

The compounds of fonnula (I) can also be administered intranasally or by inhalation 
and are conveniently delivered in the form of a dry powder inhaler or an aerosol spray 

10 presentation from a pressurised container or a nebuliser with the use of a suitable propellant 
eg dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, a 
hydrofluoroalkane such as 1,1,1,2-tetrafIuoretiiane (HFA 134a), cartx>n dioxide or oVner 
suitable gas. In the case of a pressurised aerosol, the dosage unit may be determined by 
providing a valve to delh^er a metered amount The pressurised container or nebuBser may 

15 contain a solution or suspension of the active compound, eg using a mixture of ethanoi and 
the propellant as the solvent which may additional contain a lubricant, eg sorbitan trioleate. 
Capsules and cartridges (made, for example, from gelatin) for use in an inhaler or insufflator 
may be formulated to contain a powder mbc of a compound of the fonnula (I) and a suitable 
powder base such as lactose or starch. 

20 Aerosol or dry powder formulations are preferably arranged so that each metered 

dose or "pufT contains from 20 \ig to 20 mg of a compound of the formula (I) for defivery to Bie 
patient The overall daily dose with an aerosol will be in the range of from 20 ^g to 20 mg 
which may be administered in a single dose or, more usually, in divided doses throughout the 
day. 

25 . Attematively. the compounds of the formula (I) can be administered in the form of a 

suppository or pessary, or they may be applied topically in the form of a lotion, solution, cream, 
ointment or dusting powder. The compounds of the fonmula (I) may also be ti^nsdermally 
administered by the use of a skin patch. They may also be administered by ttie ocular route, 
particularly for treating neurological disorders of the eye. 

30 For ophthalmic use, the compounds can be formulated as micronised suspensions in 

isotonic, pH adjusted, sterile saline, or, preferably, as solutions in isotonic. pH adjusted, sterile 
saline, optionally in combination with a preservative such as benzylalkonium chloride. 
Attematively, they may be fonmulated in an ointinent such as petrolatum. 

For application topically to Oie skin, the compounds of the formula (I) can be 
35 formulated as a suitable ointment containing the active compound suspended or dissolved in, 
for example, a mixture with one or more of ttie following: mineral oil, liquid petrolatum, white 
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petrolatum, propylene glycol, polyoxyethyiene polyoxypropylene compound, emulsi^g wax 
and water. Altematively. they can be formulated as a suitable lotion or cream, suspended or 
dissolved in, for example, a mixture of one or more of the following: mineral oil, sorbitan 
monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, cetyl esters wax, cetearyl 
5 alcohol, 2-octyldodecanol, benyl alcohol and water. 

The compounds of Formula (I) are described herein as possessing biological activity 
such that they are able to modulate CCR5 chemokine receptor activity and consequent or 
associated pathogenic processes subsequently mediated by the CCR5 receptor and its 
ligands. The expression 'modulate CCR5 chemokine receptor activit/' as used herein is 

10 Intended to refer to manipulation of the basic physiological processes and agencfes whfch 
involve CCR5 chemokine receptors and their ligands. Included within the scope of this 
intended meaning are all types and subtypes of CCR5 receptors, in whatever tissues of a 
particular patient they are found, and in or on whatever components of flie cells comprising 
ttiose tissues fliey may be k)cated. Most commonly, CCR5 receptors are situated on the cell - 

15 membranes of particular cell types such as monocytes. CCR5 receptors participate in and - 
define, along wiUi various endogenous ligands to which they are naturally bound, ^nafing ' 
pathways which control important cellular and tissue functions by means of ttie influence 
which tfiey exert on the movement of agents such as tiie chemokines, into and out of fliose 
cells and tissues. 

20 The basic functioning of the CCR5 receptors and their ligands may be modulated in a 

number of ways, and tiie scope of the present invention Is not limited in tiiat regard to any 
particular e^dsting or hypotiiestzed patiiway or process. Thus, included witiiin ttie htended 
meaning of modulation of CCR5 chemokine receptor activity, is the use of synttietically 
derived modulators introduced into a patient being ti-eated. such as tfie compounds of 

25 Formula (I) described herein. These exogenous agents may modulate CCR5 receptor activity 
by such well known mechanisms as competitive binding in which ttie nahjral ligands are 
displaced and tiieir inherent functions disrupted. However, ttie present invention is not fimited 
to any such specific mechanism or mode of action. Thus, "modulation" as used herein is 
intended to encompass preferably antagonism, but also agonism, partial antagonism and/or 

30 partial agonism. Con-espondingly. the \em "tfierapeutically effective amounr means ttie 
amount of Oie subject compound ttiat will elicit the biotogical or medical response of a tissue, 
system, animal or human that is being sought. 

The temi "patienr in tiiis specification refers particulariy to humans. However ttie 
compounds, metiiods and phannaceutical compositions of the present Invention may be used 
35 in the treatment of animals. 
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Further included within the scope of the present invention are metabolites or residues 
of the compounds of Formula (I) which possess biological activity such that they are able to 
modulate CCR5 chemoklne receptor activity and consequent or associated pathogenic 
processes subsequently mediated by the CCR5 receptor and its ligands. Once syntiiesized. 
5 the CCR5 chemokine receptor modulating activities and specifidties of the compounds of 
Formula (I) according to the present invention may be determined using in vitro and in vivo 
assays which are described in detail further below. 

The desirable biological activity of the compounds of Formula (I) may also be 
improved by appending thereto appropriate functionalities which enhance existing btological 

10 properties of the compound, improve the selectivity of the compound for the existing biological 
activities, or add to ttie existing biological activities furttier desirable biok)gtoal activities. Such 
mod'rfkations are known in the art and include those which increase biotogical penetration into 
a given biological system, e.g., blood, the lymphatic system, and central nervous system; 
increase oral availability; increase solubility to allow administration by injection; alter 

1 5 metabolism; and alter the rate of excretion of the compound of Formula (I). 

The dosage and dose rate of the compounds of Formula (I) effective for treating or 
preventing diseases and conditions In a patient which are mediated by or associated witti 
modulation of CCR5 chemoklne receptor activity as described herein, as well as for favorably 
affecting ttie outcome thereof In said patient in accordance with the metiiods of treatment of 

20 the present invention comprising administering to said patient a therapeutically effective 
amount of a compound of Formula (I), will depend on a variety of factors such as the nature of 
ttie active ingredient, the size of the patient, tiie goal of tine treatinent, the nature of the 
pathology being treated, the specific phanroiceutical composition used, the concurrent 
treatments that the patient may be subject to, and the obsen/ations and conclusions of the 

25 treating physician. 

Generally, however, the effective therapeutic dose of a compound of Fonnula (I) 
which will be administered to a patient will be between about 10 ^ig (0.01 mg)/kg and about 
60.0 mg/kg of body weight per day, preferably between about 100 ng (0.1 mg)/kg and about 
10 mg/kg of body weight per day, more preferably between about 1.0 mg/kg and about 6.0 

30 mg/kg of body weight per day, and most preferably between about 2.0 mg/kg and about 4.0 
mg/kg of body weight per day of the active ingredient of Formula (I). 

Included within the scope of the present invention are embodiments comprising 
coadministiBtion of, and compositions which contain, in addition to a compound of tiie present 
invention as active ingredient additional therapeutic agents and active ingredients. Such 
35 multiple drug regimens, often refenred to as combination therapy, may be used In the 
treatment and prevention of any of the diseases or conditions mediated by or associated with 
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CCR5 chemokine receptor modulation, particularly irrfecfion by human immunodeficiency 
virus, HIV. The use of such combinations of therapeutic agents is espedally pertinent with 
respect to the treatment and prevention of infection and multiplication within a patient in need 
of treatment or one at risk of becoming such a patient, of the human immunodefidemy virus, 
5 HIV. and related pathogenic retroviruses. The ability of such retroviral pathogens to evolve 
within a relatively short period of time into strains resistant to any monotherapy whfch has 
been administered to said patient is well known in the technical literature. 

In addition to the requirement of therapeutic efffcacy which may necessitate the use of 
active agents in addition to the CCR5 chemokine receptor modulating compounds of Fomiula 

10 (I), there may be additional rationales which compel or highly recommend the use of 
combinations of drugs involving active ingredients which represent adjunct therapy, Le., which 
complement and supplement the function perfomied by tfie CCR5 chemokine receptor 
modulating compounds of the present Invention. Such supplementary ttierapeutic agents 
used for the purpose of au)dliary treatment include drugs which, instead of direcBy treating or^^ 

15 preventing a disease or condition mediated by or associated witti CCR5 chemokine receptor ' *^ 
modulation, treat diseases or conditions which direcHy result from or indirecHy accompany the 
basic or underlying CCR5 chemokine receptor modulated disease or condition. For example, 
where the basic CCR5 chemokine receptor modulated disease or condition is HIV Infection 
and multiplication, it may be necessary or at least desirable to ti-eat opportunistic infections, v 

20 neoplasms, and oUier conditions which occur as ttie result of ttie immune-compromised state 
of the patient being to"eated. Otiier active agents may be used witti ttie compounds of Fonnula 
(I). in order to provide immune stimulation or to treat pain and inflammation whfch 
accompany ttie inib'al and fundamental HIV infection. 

Thus, the methods of treatment and pharmaceutical compositions of the present 
25 invention may employ ttie compounds of Fomiula (I) in ttie fomi of monottierapy, but said 
methods and compositions may also be used In the form of multiple therapy in which one or 
more compounds of Formula (I) are coadministered In combination witti one or more known 
therapeutic agents such as those described in detail further herein. 

The present invention also provides mettiods of ti^eatment in which said 
30 phamiaceutical compositions are administered to a patient. Such mettiods relate to treating 
or preventing a disease or condition by modulating CCR5 chemokine receptor activity and 
consequent or associated patiiogenic processes subsequentiy mediated by the CCR5 
receptor and ttie active ligands witii which It interacts or is bound. CCR5 and ttie ottier 
chemotactic cytokine, /.e., chemokine. receptors, play a key role in ttie control of a number of 
35 processes which take place in ttie bodies of animals. Chemokine receptors, of which more 
ttian forty different species divided into four families are presentty known to exist are proteins 



wo 00/38680 



PCT/IB99/02048 



-46- 

having a number of structural features in common, which act through chemical signaGng. In 
the a family of chemokines. one amino acid (X) separates the first two cysteine residues, 
while in the p«chemokines the first two cysteine residues are adjacent to each other (C-C). 
Accordingly, these two families are identified as CXC and CC chemokines. respectively. The 
5 chemokines bind specific cell-surface receptors belonging to the family of G-protein-coupled 
seven-transmembrane-domain proteins called "chemokine receptors", named in accordance 
with the class of chemokines which they bind, followed by "R" and a number. Thus, "CCR5" is 
a C-C chemokine receptor. See Horuk, Trends Pharw. ScL, 15,159-165 (1994) for further 
details. CCR5 thus belongs to the p-chemokine receptor family, which is currently known to 
contain eight members, CCR1 through CCR8. 

The CC type of chemokine receptor interacts with various signaling proteins, including 
the monocyte chemoattractant proteins, MCP-1, -2, -3. -4, and -5; eotaxin-1; macrophage 
inflammatory proteins MIP-1a, and MIP-1p; and those regulated upon activation which are 
normal T-cell expressed and secreted, RANTES. The CCR5 type of chemokine receptor In 
particular is known to interact with MIP-1a, MlP-lp; and RANTES in monocytes, activated T 
cells, dendritic cells, and natural killer cells. These p-chemokines do not act on neutrophils 
but rather attract monocytes, eosinophils, basophils, and lymphocytes with varying degrees of 
selectivity. 

The present invention relates to compounds of Formula (I) which are useful in treating 
or preventing HIV infection, and to methods of treatment and pharmaceutical compositions 
confaining such compounds as the active ingredient It will be understood that the term "HIV 
as used herein refers to human immunodefidency virus (HIV), which is the etiological agent of 
AIDS (acquired immune deficiency syndrome), a disease that results in progressive 
destruction of the immune system and degeneration of the central and peripheral nervous 
system. Several HIV replication inhibitors are currentiy used as therapeutic or prophylactic 
agents against AIDS, and numerous others are presentiy under investigation. 

In addition to cell-surface CD4, it has recently been shown that for entry into target 
cells, human immunodeficiency viruses require a chemokine receptor, CCR5 and CXCR-4 
among othere, as well as the virus's primary receptor CD4. The principal cofactor for entry 
mediated by Uie envelope glycoproteins of primary macrophage-tropic strains of HIV-1 is 
CCR5, which as already mentioned, is a receptor for the p-chemokines RANTES, MlP-ia and 
MIP'Ip. See Deng, a/.. Nature. 381. 661-666 (1996) for a furttier description of CCR5 
mediated HIV entry. 

HIV attaches to the CD4 molecule on cells through a region of its envelope protein, 
gp120, and gp120 is part of a multi-subunit complex, most fikely a trimer of gp160, /.e.. gp120 
+ gp41. It Is believed that the CD4 binding site on the gp120 of HIV interacts with the CD4 



wo 00/38680 



PCT/IB99/02048 



-47. 

molecule on the cell surface, triggering confonnational changes across the trimer, which allow 
it to bind to another cell*surface receptor, such as CCR5. This in turn enables gp41 to induce 
fusion with the cell membrane, and entry of the viral core into the cell. In addition, 
macrophage-tropic HIV and SIV envelope proteins have t>een shown to induce a signal 
5 through CCR5 on CD4+ cells, which may enhance the replication of the virus. See 
Weissman, et aL, Nature, 389. 981-985 (1997) for a description of this phenomenon. Further, 
it has been shown that a complex of gp120 and soluble CD4 interacts spedfically with CCR5 
and inhibits the binding of the natural CCR5 iigands, as described in Wu, et aL, Nature, 384, 
179-183 (1996); and Trkola, et a/.. Nature. 384. 184-187 (1996). It has further been 
10 demonstrated that p-chemokines and related molecules, e.g., (AOP)-RANTES, prevent HIV 
fusion to the cell membrane and subsequent infection, both in vitro, as described in Dragic, ef 
a/.. Nature, 381. 667-673 (1996), and in animal models. Rnally. absence of CCR5 appears to 
confer protection from HIV*1 infection, as descrit>ed in Nature, 382, 668-669 (1996). In 

particular, an inherited finame-shifling mutation in the CCR5 gene, A32, has been shown to r 

'.i 

15 abolish functional expression of the gene in vitro, and individuals homozygous for the mutation 
are apparently not susceptible to HIV infection, while at the same time they do not seem to be , 
immuno-compromised by this variant Furthermore, those heterozygote individuals that have 
l>een infected by HIV progress more slowly to full-blown plinical AIDS. In addition to validating 
the role of CCR5 in the infectious cycle of HIV, the above observations suggest that CCR5 is 

20 dispensable in the adult organism. 

Although most HiV-1 isolates studied to date utilize CCR5 or CXCR-4, at least nine 
otiier chemokine receptors, or structurally related molecules, have also been described as 
supporting HIV-1 env-mediated membrane fusion or viral entry in vitro. These include 
CCR2b, CCR3, BOB/GPR15, Bonzo/STRL33/TYMSTR, GPR1, CCR8. US28, V28/CX3CR1, 

25 LTB-4, and APJ. There is good evidence that CCR3 can be used effidentiy by a significant 
fraction of HIV-1 isolates in vitro, provided that this protein is over-«xpressed in transfected 
cells. Nevertheless, consistent evidence indicates that anti-HIV drugs targeted to chemokine 
receptors may not be compromised by this variability. Indeed, the chemokines RANTES, MIP- 
1a, MIP-lp. SDF-1 have been shown to suppress repltoation of primary HIV isolates. A 

30 derivative of RANTES, {AOP}-RANTES. is a sub-nanomolar antagonist of CCR5 function in 
monocytes. Monoclonal antibodies to CCR5 have been reported to block infection of cells by 
HIV in vitro, A small molecule antagonist of CXCR4, identified as AMD3100, has been 
reported to inhibit infection of susceptible cultures by CXCR4 dependent primary and lat>- 
adapted HIV viruses while anoUier small molecule called TAK 779 blocks entry of CCR5-tropic 

35 strains (Baba, et aL PNAS, 96 (10). 5698-5703 (1999); In addition, the majority of primary 
strains, from eariy and late disease stages utilize CCR5 exclusively or in addition to other 
chemokine receptors, indicating that CCR5 dependent infection may play an essential role in 
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the initiation and maintenance of productive HIV infection In a host Accordingly, an agent 
which blocks CCR5 In patients including mammals, and especially humans who possess 
nomial chemoWne receptors, can reasonably be expected to prevent infection in heatthy 
individuals and slow or halt viral progression in infected patients. 

5 Accordingly, ttie present invention is directed to the compounds of Formula (I) which 

Inhibit the entry of human immunodeficiency virus into target cells and are ttierefore of value in 
the prevention and/or treatment of infection by HIV, as well as the prevention and/or treatment 
of the resulting acquired immune deficiency syndrome (AIDS). Evidence can be produced 
which is probative of tiie fact that the compounds of Fonnula (I) described herein inhibit viral 

10 entry through selective blockade of CCR5 dependent fusion. Consequentiy, ttie present 
invention also relates to phamiaceutical compositions containing the compounds of Fonnula 
(I) as an active ingredient as well as to ttie corresponding method of use of tiie compounds of 
Formula (I) as stand-alone agents, or in conjunction witti other agents for tiie prevention and 
treatment of infection by HIV and resulting AIDS. 

15 The utility of tiie compounds of Fonnula (1) of uie present invention as inhibitors of 

HIV infection may be demonstrated by any one or more methodotogies known in ttie art, such 
as the HIV microculture assays described in Dimitrov ef a/., J. Clin, Micmbtol. 28. 734-737 
(1990)), and ttie pseudotyped HIV reporter assay described in Connor ef a/.. Virology 206 (2) 
935-44 (1995). In particular, specific compounds of Fomiula (I) disclosed herein as preferred 

20 embodiments are shown to inhibit p24 production following replication of laboratory-adapted 
and primary HIV strains in primary blood lymphocytes (PBLs) and clonal cell-lines known to 
support replication of both CCR5 and CXCR-4 tix>pic viruses, e.g.. PM-1 and MOLT4-done 8. 
It is also noted ttiat only ttiose viral strains known to use CCR5 are shown to be inhibited, 
whereas replication of CXCR-4 tropic viruses is shown to be unaffected, indicating tiiat 

25 compounds of Formula (I) disctosed herein are able to prevent viral entry ttirough selective 
blockade of CCR5 dependent fusion. Furttiennore. compounds of Fonnula (I) are shown to 
inhibit entry of chimeric HIV reporter viruses pseudotyped witti envelope from a CCR5 
dependent strain (ADA). Finally, compounds of Fonnula (I) are shown to inhibit Infection of 
primary cells by HIV Isolated from infected patient blood. Further confirmation of this anti-HIV 

30 mechanism is provided by experiments outiined betow. 

The ability of the compounds of Formula (I) to modulate chemoklne receptor activity is 
demonstrated by mettiodology known in ttie art such as ttie assay for CCR5 binding following 
procedures disctosed in Combadiere ef a/., J. Leufcoc. Biol. 60. 147-52 (1996); and/or 
intracellular calcium mobilisation assays as described by ttie same auttiors. Cell fines 
35 expressing ttie receptor of interest include ttiose naturally expressing ttie receptor, such as 
PM-1, or IL-2 stimulated peripheral blood lymphocytes (PBL), or a cell engineered to express 
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a recombinant receptor, such as CHO, 300.19, or HEK-293. In particular, the 
compounds of Formula (I) disclosed herein are shown to have activity in preventing binding of 
ail known chemokine ligands to CCR5 in the above-mentioned tending assays, in additk>n, 
the compounds of Formula (I) disclosed herein are shown to prevent intracellular calcium 
5 mobilization in response to endogenous agonists, which is consistent with their functioning as 
CCR5 antagonists. For the treatment of infection by HIV and the prevention and/or treatment 
of the resulting acquired immune deficiency syndrome (AIDS), compounds of Formula (I) 
which are shown to be antagonists are preferred to compounds of Formula (I) which are 
shown to be agonists. 

10 The present invention in one of its preferred embodiments is directed to the use of the 

compounds of Fomnula (I) disclosed herein for the prevention or treatment of infectton by a 
retrovirus, in particular, the human immunodefrciency virus (HIV) and the treatment and/or 
delaying of the onset of consequent pathological conditions, including but no limited to AIDS. 
The expressions "treating or preventing AIDS', and "preventing or treating infection by HIV as 'f 

15 used herein are intended to mean the treatment of a wide range of states of HIV infection:. 
AIDS, ARC (AIDS related complex), both symptomatic and asymptomatic, and actual or^^ . 
potential exposure to HIV. The quoted expressions are not intended, however, to be limited to 
the recited treatments, but rather are contemplated to include all beneficial uses relating to 
conditions attributable to an AIDS causative agent For example, the compounds of Formula ; 

20 (I) are useful in treating infection by HIV after suspected past exposure to HIV by, e.g., blood 
transfusion, organ transplant, exchange of body fluids, sexual intercourse, bites, needle stick, 
or exposure to patient blood. In addition, a compound of Formula (I) may be used for the 
prevention of infection by HIV and the prevention of AIDS, such as in pre-or post-coital 
prophylaxis or in the prevention of maternal transmission of the HIV virus to a fetus or a chiM, 

25 whetiier at the time of birth, during the period of nursing, or in any other manner as above- 
described. 

In a preferred embodiment of ttie present invention, a compound of Fomnula (I) nnay 
be used in a method of inhibiting tiie binding of human immunodeficiency virus to a 
chemokine receptor such as CCR5, which comprises contacting ttie target cell witti a 

30 therapeutically effective amount of a compound of Formula (I) which is effective to inhibit the 
binding of the virus to the chemokine receptor. The subject ti-eated by these preferred 
methods of the present invention is a mammal, preferably a human, male or female, in whom 
modulation of chemokine receptor activity is desired and contemplated to be efficacious. As 
already pointed out, the term "modulation" as used herein is intended to encompass preferably 

35 antagonism, but also agonism, partial antagonism and/or partial agonism. Also, the 
expression "therapeutically effective amounr as used herein is Intended to mean the amount 
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of a compound of Formula (I) as disclosed herein that will elicit the biological or medical 
response of a tissue, system, or animal, especially human that is t>eing sought 

In another preferred embodiment of the present invention, a compound of Formula (I) 
may be used to evaluate putative retrovirus, espedally HIV. mutants considered to be 

5 resistant to anti-HIV therapeutic agents, including the compounds of Fonmula (I) disclosed 
herein. Mutant vimses may t>e isolated from in vitro cultures tyy methods known in the art but 
may also be isolated from in vivo animal infection models which have t>een disclosed in the 
art More significantly, mutant viruses may be isolated from samples of patients undergoing 
treatment whether optimal or sub-optimal, comprising administration of a compound of 

10 Fomiula (I), or any combination thereof with other known or to-be-discovered therapeutic 
agents. Such mutant viruses or their components, particularly their envelope proteins, may be 
used for several advantageous purposes, including but not limited to the following: (0 the 
evaluation and/or development of novel chemokine modulators or other agents having 
improved activify against such mutant viruses; and (it) the development of diagnostics capable 

outcome prediction for a patient 

In a further preferred embodiment of the present invention, compounds of Formula (1) 
disck)sed herein are used as tools for determining the co-receptor affinity of retroviruses 
Including HIV and SIV, or their components, especially their envelope proteins. This affinity 
20 data can be used for several advantageous purposes, including but not limited to phenotyping 
a given viral population, e.g. prior to administration of anti-retroviral therapy. The affinity data 
may also be used to predict the progresskKi and outcome of the infection by the virus 
population involved. 

In another preferred embodiment of the present inventfon, a compound of Formula (I) 
25 . Is used in the preparation and execution of screening assays for compounds which modulate 
the activity of chemokine, espedally CCR5 receptors. For example, compounds of Formula 
(I) as disclosed herein are useful for isolating receptor mutants, which can then be made into 
screening tools for the discovery of even more potent compounds, following procedures well 
known in the art Furthiermore. the compounds of Fonnula (I) are useful in establishing or 
30 characterizing the binding sites of other ligands, including compounds other than those of 
Formula (I) and viral envetope proteins, to chemokine receptors, e.g., by competitive inhibition. 
The compounds of Formula (I) are also useful for the evaluation of putative specific 
modulators of various chemokine receptors. As will be appreciated by the artisan, thorough 
evaluation of specific agonists and antagonists of the above-described chemokine receptors 
35 has been hampered by the lack of non-peptidyl, i.e., metabolically resistant compounds wiUi 
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high binding affinity for these receptors. Thus, the compounds of Formula (I) are useful as 
products which may be commerdally exploited for these and other beneficial purposes. 

included within the scope of the present invention are combinations of the compounds 
of Formula (I) with one or more therapeutic agents useful in the prevention or treabnent of 

5 AIDS. For example, the compounds of the present Invention may be effectively admb^istered. 
whether at periods of pre-exposure and/or post-exposure to HIV. in combination vwth 
therapeutically effective amounts of known AIDS antivirals, immunomodulators, anti-infectives, 
or vaccines familiar to those skilled In the art It will be understood that the scope of such 
combinattons whi<^ include the compounds of Formula (I) Is not limited to the above-redled 

10 list but includes as well any combination with another phannaceutically active agent whfch is 
useful for the prevention or treatment of HIV and AIDS. 

Preferred combinations of the present invention include simultaneous, or sequential 
treatments with a compound of Fonnula (1) and one or more inhibitors of HIV protease and/or 
inhibitors of HIV reverse transcriptase, preferably selected from the class of non-nudeoside 

15 reverse transcriptase inhibitors (NNRTI). including but not limited to nevirapine, delavirdine. 
and efavirenz; from among the nucleoside/nucleotide inhibitors, including but not limited to 
zidovudine, didanosine. zaicitabine. stavudine, lamivudine, abacavir. and adefovir diplvoxil; 
and from among the protease inhibitors, including but not limited to Indinavir, ntonavir, - 
saquinavir, nelfinavir, and amprenavir. Other agents useful In the above-described preferred 

20 embodiment combinations of the present Invenfon include current and to-be-dlscovered 
investigational drugs from any of the above classes of inhibitors, including but not Bmiled to 
FTC, PMPA. fozlvudine tidoxil. talvirallne, 8-1153, MKCM42, MSC-204. MSH.372, DMP450, 
PNU-140690, ABT-378, and KNI-764. There Is also included within the scope of the preferred 
embodiments of the present Invention, combinations of a compound of Fomiuta (I) together 

25 with a supplementary therapeutic agent used for the purpose of auxiliary treatment wherein 
said supplementary therapeutic agent comprises one or more members independently 
selected from the group consisting of proliferation inhibitors, e.g., hydroxyurea; 
immunomodulators, e.g.. sargramostim, and various forms of interferon or interferon 
derivatives; fusion Inhibitors, ag., AMD3100, T-20, PR0542. AD-349, BB-10010 and other 

30 chemoklne receptor agonists/antagonists; Integrase inhibitors, e.g., AR177; RNaseH 
inhibitors; inhibitors of viral transcription and RNA replication; and other agents that inhibit viral 
infection or improve the condition or outcome of HIV-infected individuals through different 
mechanisms. 

Prefen-ed methods of treatment of the present invention for the prevention of HIV 
35 Infection, or treatment of aviremic and asymptomatic subjects potentially or effectively infected 
with HIV, include but are not limited to administration of a memt>er independenUy selected 
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from the group consisting of. (/) a compound within the scope of Fomiula (I) as disclosed 
herein; (//) one NNRTI in addition to a compound of (/); (///) two NRTI in addition to a 
compound of (/); (f^) one NRTI in addition to the combination of (//); and (i^) a compound 
selected from the class of protease inhibttors used in place of an NRTI in combinations (///) 
5 and (iv). 

The preferred methods of the present invention for therapy of HIV-infected individuals 
with detectable viremia or abnormally low CD4 counts further include as a memt)er to be 
selected: (w) treatment according to (/) above in addition to the standard recommended initial 
regimens for the therapy of established HIV infections, e.g., as described in Barttett, J. G., 

10 *1998 Medical management of HIV infection", Johns Hopkins University pubfishers, ISBN 0- 
9244-2809-0. Such standard regimens include but are not limited to an agent from the dass 
of protease inhibitors in combination with two NRTIs; and (vi/) a standard recommended initial 
regimens for the ttierapy of established HIV infections, e.g., as described in BarOett, J. G.. 
"1998 liAedical management of HIV infection", Johns Hopkins University publishers, ISBN 0- 

15 9244-2809-0), where either the protease inhibitor component or one or both of the NRTIs 
is/are replaced by a compound wittiin the scope of Formula (I) as disctosed herein. 

The preferred methods of the present invention for therapy of HIV-infected indivMuals 
that have failed antiviral therapy further include as a memt^er to be selected: {viii) treatment 
according to (/) above, in addition to the standard recommended regimens for the ttierapy of 

20 such patients, e.g.. as described in BarUett, J. G,. "1998 Medical management of HIV 
infection". Johns Hopkins University publishers. ISBN 0-9244-2809-0); and {ix) a standard 
recommended initial regimens for the therapy of patients who have failed antiretroviral 
tiierapy. e.g.. as described in Barttett, J. G., "1998 Medical management of HIV infection". 
Johns Hopkins University publishers, ISBN 0-9244-2809-0). where eittier one of flie protease 

25 Inhibitor components, or one or both of the NRTIs is/are replaced by a compound wittiln ttie 
scope of Fomnula (I) as disclosed herein. 

In the above-described preferred embodiment combinations of the present invention, 
the compound of Fonmula (i) and other therapeutic active agents may be administered in 
terms of dosage forms either separately or in conjunction witti each other, and in terms of their 
30 time of administration, either serially or simuttaneously. Thus, the administration of one 
component agent may be prior to, concurrent with, or subsequent to tiie administration of ttie 
other component agent(s). 

The compounds of Formula (I) may be administered in accordance with a regimen of 
1 to 4 times per day. preferably once or twice per day. The specific dose level and frequency 
35 of dosage for any particular patient may be varied and will depend upon a variety of factors 
including the activity of the specific compound employed, the metabolic stability and length of 
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action of that compound, the age. body weight, general health, sex. diet, mode and time of 
administration, rate of excretion, dmg combination, the severity of the particular condition, and 
the host undergoing therapy. In particular, however, the treatment of retroviral infections, and 
more particularly HIV. may be guided by genotyping and phenotyping the virus in Oie course of 
or prior to the initiation of administration of the therapeutic agent. In this way. it is possible to 
optimise dosing regimens and efficacy when administering a compound of Formula (I) for ttie 
prevention or treabnent of infection by a retrovirus, in particular, the human Immunodeficiency 
virus (HIV). 

The compounds of this invention may be used for treatment of respiratory disorders, including: 
adult respiratory distress syndrome (ARDS). bronchitis, chronic bronchitis, chronic obstructive 
pulmonary disease, cystic fibrosis, asthma, emphysema, rhinitis and chronic sinusitis. 
The invention is further described by means of examples, but not in any limitative sense. 
The following synthetic routes were employed. 



SvnthPRifi \ 
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Preparation of the compounds of formula II from the amino add derivative I where P 
is a suitable protecting group (preferably BOC), may be achieved for example, by reaction with 
5 di-tert-butyl dlcart>onate In the presence of a base such as aqueous sodium hydroxide in a 
suitable solvent such as tetrahydrofuran. 

Compounds of formula III may be prepared by reduction of compounds of formula II, 
using a suitable reducing agent preferably ditsobutyialuminium hydride in dichloromethane at 
-78^C. 

10 Compounds of the general fomiula IV may be prepared by the reductive alkylation of 

an appropriate amine of formula V. with an aldehyde, of fonnula III. The reaction may be 
canied out in the presence of an excess of suitable redudng agent (eg. sodium 
triacetoxyborohydride) In a protic solvent system (acetic acid in dichloromethane or 1,1.1- 
trichloroethane). at room temperature. 

15 Subsequent removal of the nitrogen protecting group may be achieved using 

trifluoroacetic acid or hydrochloric add in a solvent such as dioxan or dichloromethane at 
room temperature for from 1 to 60 hours to provide the compound of formula VI. Compounds 
of general formula VII may be prepared by coupling the amine of formula VI with an add (Z = 
OH) or add derivative (eg. Z = CI) of formula VIII using conventional amide lx>nd fonnlng 

20 techniques. For example, the add VIII may be activated using a carixxlltmide such as 3-(3- 
dimethylamino-1-propyl)-1-ethylcarbodiimide. optionally in the presence of 1- 
hydroxybenzotriazole hydrate. These reactions may be performed in a suitable solvent such 
as dichloromethane. optionally in the presence of a tertiary amine, such as triethylamine or N- 
ethyldiisopropylamine at about room temperature. 

25 Alternatively an acyl chloride of formula VIII, may be reacted with an amine of fonnula 

VI in the presence of a tertiary amine, such as triethylamine or N-ethyldiisopropylamine In a 
suitable solvent such as dichloromethane at room temperature for about 3 hours. 

In a further variation a compound of fonnula VII, may be fonned in a "one-pot 
procedure" by deprotecBon of a compound of fonnula IV, and coupling the resultant amine of 

30 formula VI with the add derivative of formula VIII, using methods previously described. 
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Synthesis II 




Compounds of formula iX may be prepared by coupling the amino acid derivative of 
formula I with an acid chloride of formula Vlil in the presence of a tertiary amine, such as 
triethylamine, in a suitable solvent, such as dichloromethane at between 0**C and room 
10 temperature. Compounds of formula X may be prepared by reduction of compounds of 
formula IX, according to the method described in synthesis I. Reductive alkylation of the amine 
of formula V, with the aldehyde of formula X. according to the method described in synthesis 
I, may provide the compounds of formula VII. 

16 

Sypthegis III 




VI XII 



20 



SUBSTITUTE SHEET (RULE 26) 
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Compounds of the geneial formula XH may be prepared by coupling the amine of 
formula VI with the protected amino acid derivative of formula XI (where Z = CI or OH and P is 

5 preferably BOC or benzyl), using methods previously described in syntiiesis I. Removal of the 
nitrogen protecting group, using standard methodology provides the compound of fonnula XIII. 
Typically, removal of a CBz protecting group may be achieved under catalytic hydrogenation 
conditions using a catalyst such as Peartman's catalyst, in the presence of an &(cess of 
ammonium formate, in a suitable solvent such as ethanol under reflux conditions. 

10 Compounds of formula Xrv may be obtained by coupling the amine of formula Xil! 

with an appropriate acyl chloride, using methods previously described in synthesis II. 

Altematively, a compound of formula XIV may be formed in a "one-pot procedure", by 
deprotecBon of the nitrogen group, and coupling the resultant intermediate with an acyl 
chloride as described above. 

15 Synthesis W 




XVII XVIII 



20 
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R4 



Compounds of formula XVI may be prepared by the alkylation of amines of fonnula 
XV using a suitable alkylating agent, preferably 2-fluoronitrobenzene. in tlie presence of an 

5 excess of a suitable base, typically potassium cartx>nate, in a solvent such as N.N* 
dimethylformamide at between 100^*0 and AAO^C for about 2 to 18 hours. Compounds of 
formula XVII may t>e prepared by reduction of the corresponding compounds of formula XVI. 
This reduction may be performed under a variety of reaction conditions, for example by 
catalytic hydrogenation (10% palladium on charcoal, in a solvent such as ethyl acetate, 

10 optionally in the presence of an alcohol, such as methanol, at 1 atm. H2 pressure and room 
temperature) or by transition metal catalysed reduction (at reflux temperature in the presence 
of an excess of iron powder in acetic add, or iron powder and calcium chloride in aqueous 
ethanol. or an excess of tin chloride dihydrate in ethanol, for about 2 hours), it will be 
appreciated by those skilled in the art that when Pi is acid labile (eg BOC) the conditions 

15 required for transition metal catalysed reductton may also result in the simultaneous 
deprotecQon of the nitrogen group. 

Compounds of formula XVIII may be prepared by the condensation of the amine of 
fomnula XVII and an appropriate orthoester under reflux conditions, optionally in the presence 
of acid catalysis, (eg hydrochloric acid or p-toluenesulphonic add). 

20 Deprotection of the nitrogen protecting group (when necessary) to yield the amine of 

formula V may be accomplished using the method of GenSt et al (TeL Lett 36; 8; 1267, 1995) 
or by using methods as previously descrit>ed above. 

25 SvnthgsteV 




HaC^ 



H 



XX 
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XXI 



XV 



The amine of formula XX may be prepared from the alcohol of formula XIX by 
reaction with a protected amine. (PjNHa). for example phthalimide. according to the method of 

5 Mitsunobu (Org. React 1992; 42; 335). The compound of formula XXI may be prepared by a 
concerted demethylation and protection of the amine of formula XX. Typically this Is achieved 
using a large excess of ethyl chorofbmrrate. in a suitable solvent such as toluene, at about 
90X. Deprotection of the nitrogen (Pj) of the compound of fonriula XXI using for example, 
hydrazine hydrate, in a suitable solvent such as ethanol at reflux temperature provided the 

1 0 amine of formula XV. 



.Synthesis VI 



XXII XXIII XV 

15 

Oximes of general fonnula XXIII may be prepared by the condensation of compounds 
of general formula XII with hydroxylamine hydrochloride. In the presence of a base such as 
pyridine, and in a suitable solvent, typically ethanol. at reflux temperature for about 2 hours. 
Reduction of the compounds of formula XXIII may be achieved using sodium in the presence 
20 of an alcohol, typically pentanol. to provide the amine of formula XV. 

f^theslsVII 




25 
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The nitrogen protected diamine of formula XXI may attematively be prepared by 
reaction of the icetone of formula XXII with a protected amine (preferably benzyl) using 
reductive amination methodology, as previously described in synthesis I. Deprotection of this 
benzyl group typically using catalytic hydrogentaion conditions using palladium on charcoal as 
5 a catalyst in a suitable solvent such as ethyl acetate at 1 atm of pressure at between about 
room temperature and SOX, provides the amine of formula XV. 

Svnthesis Vlll 



10 




Compounds of the formula XXIII, may be prepared by coupling the protected amine of 
15 fomiula XV (Pi is for example, BOC or Benzyl) with a cartx>xylic acid of formula 
(R5CH2COOH). The coupling may be achieved using conventional amide lx>nd forming 
techniques, as described in synthesis I. For example the add may be activated using a 
cart}odiimide such as 1-(3-dimethylaminopropyl)-3-ethyi-carix>diimide in the presence of 1- 
hydroxybenzotriazole in a suitable solvent such as dichloromethane, in the presence of a 
20 tertiary amine such as diisopropylamine. Compounds of formula V may be prepared by 
nitrogen deprotection of compounds of formula XXIII, using techniques previously described 
above. Compounds of formula VI may be prepared by the reductive amination of amines of 
formula V with an appropriate aldehyde of formula III. The reaction may be carried out in the 
presence of a suitable reducing agent (eg sodium triacetoxyborohydride) in a protic solvent 
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system (eg acetic acid, dichloromethane). Deprotection of the nitrogen using standard 
methodology as previously described, provides the compounds of general formula VI. 



Synthesis IX 



10 




XXVII XXVlll 



Compounds of formula XXIV may l>e prepared from the cart)onyl compounds of 
15 formula XXII. by treatment initially vwth a suitable base such as lithium diisopropylamine at - 
78*C, and quenching the resultant anion with an appropriate electrophilic triflate, such as N-{5- 
chloro-2-pyridyl)triflimide. in a solvent such as tetrahydrofuran, according to the method of 
Comins (Tel Lett 33; 6299; 1992). 

Compounds of formula XXV may be prepared from compounds of formula XXIV. by 
20 palladium catalysed functionalisation of the vinyl triflate group. For example, treatment of 
compound XXIV with a palladium catalyst (prepared in-situ from palladium acetate and 
triphenylphosphine) In the presence of a suitable base such as triethylamlne. in a mixture of 
DMF and methanol, under an atmosphere of carbon monoxide gives compounds of formula 
XXV. 
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Compounds of formula XXVI may be prepared in a "one-pot", two-step procedure 
from compounds of formula XXIV. Reduction of the double t>ond under hydrogenation 
conditions, typically using a catalyst such as Raney® Nickel, in an alcohol (eg methanoO. at 
60psi of H2 pressure and room temperature. Hydrolysis of the intermediate alkyi ester, 

5 according to the plethora of methods currently available yielded compounds of formula XXVI. 
For example, treatment with sodium hydroxide in a mixture of tetrahydrofuran and water at 
room temperature. Compounds of formula XXVII may be prepared by coupling the acki of 
formula XXVI with an appropriate oxime, followed by in-situ cyctocondensafion. For example, 
the add may be activated using a fluorinating agent, such as N.N.N'.N- 

10 bis{tetramethylene)fluoroformamidinium hexafluorophosphate (J.A.C.S. 1995; 117(19); 5401) 
in the presence of a base such as N-ethyiditsopropytamine in a suitable solvent such as 
dichloromethane at room temperature. Cyclocondensation of the resultant intermediate may 
subsequently be achieved by heating in an appropriate solvent such as dioxan at elevated 
temperature (eg ISO^'C) for about 3 hours. 

15 Deprotection of the nitrogen group (typically BOC) of compounds of formula XXVIi 

using standard methodology such as protonolysis using hydrochloric acid, according to the 
methods previously described, affords compounds of formula XXVIII. 

PREPARATION 1 

20 Methyl S-amino-g-phenylpropgnogte hydrochloride 



3-Phenyl-p-alanine (13.0g. 78.8mmol) was dissolved in methanolic hydrochloric add 
(200ml, 2.25M). The reaction was heated under reflux for 18 hours, then the cooled mixture 
was concentrated under reduced pressure to afford the title compound as a yellow oil, 16.9g. 
25 ^H-NMR (400MHz, CD3OD) : 5 [ppm] 3.00-3.19 (2H. m), 3.72 (3H, s), 4.74 (1H. t), 

7.48 (5H. s). 

PREPARATIONS 

Methyl 3-HcyclQbutylcarbQnyl)9mlnQ>3-phenylprQpanogte 
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10 



Cyclobutanecart)onyl chloride (6.91ml. 86.7mmol) was added dropwise to a solution 
of the title compound of preparation 1 (16.9g. 78.8mmol) and triethylamine {24.2ml, 
173.4mmoO in dichloromethane (200ml) at 0°C. The reaction mixture was stirred for 56 hours 
at room temperature after which time the mixture was washed with water, then brine, dried 
(MgS04), filtered and the solvent removed under reduced pressure to afford the title 
compound as a yellow oil, 20.8g. 

'H-NMR (400MHz. CDCI3) : 5 Ippml 2.00-2.10 {2H. m). 2.10-2.35 (4H, m), 2.80-3.00 
(2H. m), 3.03 (1H, m). 3.62 (3H. s), 5.42 (1H. m), 6.50 (1H, d). 7.25-7.35 (5H. m). 
LRMS:mfe262(MH*) 

PREPARATION 3 
A».%r)yfv1-o hftnvlnrppvncvclobutanecarboxamide 

Diisobutylaluminium hydride (42.1ml of a 1.0M solution in dichloromettiane. 
15 42.1mm(ri) was added dropwise to a solution of the titie compound of preparation 2 (5.0g, 
IQ.Immol) In dichloromethane (100ml) at -78'C. The reaction mixture was stirred at ttiis 
temperature for an hour, then metiianol (5ml) pre-cooled to -78«C was added. The mixture 
was wanned to room temperature and washed wiOi 2N hydrochloric add, water, brine, dried 
(MgS04). filtered and the solvent evaporated under reduced pressure to afford ttie titie 
20 compound as a yellow oil. 3.3g. 

^H-NMR (400MHz, CDCI3) : 6 [ppm] 1.81-2.35 (6H. m). 2.90-3.10 (3H, m), 5.50 (IH, 
m). 6.00 (IH. bd), 7.23-7.39 (5H, m), 9.75 (IH. m). 
LRMS : m/z 232 (MH*) 

25 PREPARATION 4 

Mftthyl raS^-S-amino-a-DhenvlDropanoate 




A solution of ferf-butyl (3S)-3-amino-3-phenylpropanoate (5.04g. 22.9mmol) in 2.25M 
mettianollc hydrochloric acid (100ml) was heated under reflux for 2 14 
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houis. The mixture was cooled to room temperature, tiasified with saturated sodium 
cartx>nate solution to pH 8 and the phases separated. The aqueous layer was extracted with 
dichloromethane (4x). the comtMned organic solutions were washed with brine, dried 
(MgS04). filtered and evaporated under reduced pressure to afford the title compound. 3.97g. 
5 *H-NMR (400MHz, CDCI3) : 6 [ppm] 1.70 (2H. s). 2.66 (2H. d). 3.68 (3H, s). 4.43 (1H, 

t), 7.25-7.40 (5H. m). 

LRMS: mte 180.3 (MH*). 



PREPARATION fi 

10 Methvt f3SV3-rf fert-butoxveartaonvlteminoT-3-Dheny lpropanoate 



6° 



The titie compound from preparation 4 (5.38g, 30mmol) and dWe/t-butyl dicartwnate 
(8.72g, 40mmol) in tetrahydrofuran (50ml) and 2N sodium hydroxide solution (25ml) were 
stirred at room temperature for 2 hours. The reaction mixture was diluted with ethyl acetate, 
15 the layers separated and the aqueous phase extracted with ethyl acetate (2x). The combined 
organic solutions were washed with water, brine, dried (MgS04), filtered and evaporated under 
reduced pressure to afford the titie compound as a white solid, 8.39g. 

NMR (400 MHz, CDCI3): 5 [ppm] 1.41 (9H. s), 2.84 (2H. m), 3.61 (3H, s), 5.10 (1H. 
bs), 5.41 (1H. bs), 7.22-7.36 (5H, m). 
20 LRMS: mfe279.7(MH*) 

PREPARATION 6 
Methvl f3SV3-ffcvclobutvlcarbonvnaminQV3-DhenyiprQpanQate 




25 Obtained from the title compound of preparation 4 and cyclobutanecartx)nyl chloride 

as a brown solid in 82% yield using a similar procedure to that in preparation 2. 

^H-NMR (300MHz. CDCI3) : 5 [ppm] 1.81-2.06 (2H. m), 2.10-2.40 (5H. m), 2.82-3.08 
(2H. m), 3.62 (3H. s), 5.42 (1H. m). 6.42 (1H, d), 7.22-7.38 (5H, m). 
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pRFPARATION 7 
terf-BiiM fls ya^yo-l-Dhpnvlnfniwlcarbamate 




5 Diisobutylaluminium hydride (1M in dichloromethane. 60ml. SOmmol) was cooled to - 

TB^C and added dropwise to a solution of the title compound from preparation 5 (8.39g. 
30mmol) in dichloromethane (150ml) at -78"C. The reaction was stinred for 90 minutes, then 
methanol (pre-cooled to -78»C) (40ml) was added. The mixture was allowed to warm to room 
temperature and poured into 2M hydrochloric acid (200ml). The layers were separated and 

10 the aqueous phase extracted with dichloromethane (2x). The combined organic layers were 
dried (MgSO^), filtered and evaporated under reduced pressure to afford the title compound 

as a white solid, 6.72g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.42 (9H. s). 2.86-3.00 (2H. m). 5.06 (1H. bs). 

5.20 (1 H. bs). 7.22-7.38 (5H. m). 9.75 (1 H. s). 
15 LRMS: mfe 250.1 (MH*). 



PRFPARATION 8 

/VL [(1 sva-Ox ff-^-phenylprnpyqryrlnhiitanenarboxamide 




Obtained from the title compound of preparation 6 as a brown oil in 82% yield using a 
similar procedure to that in preparation 7. 

'H-NMR (300MHz. CDCb) : 8 tppml 1.81-2.35 (6H. m). 2.90-3.10 (3H. m). 5.53 (1H. 
m). 5.98 (1H. bd). 7.23-7.39 (5H. m). 9.78 (1H. m). 



25 



PRFPARATION 9 

f.vr.7-^R-Met h Yl-ft-a^ahicvcinf3 ? iioct-3-vn-lH-isoindole-1,3f?.ffl-dione 
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O 

Diethyl azodicarboxylate (61.36ml. 0.39mol) was added dropwise over a period of 1 
hour to a mixture of triphenylphosphine (102.2g. O.SQmol), phthalimide (52.04g. O.SSmol) and 
tropine (50g. O.SSmol) in tetrahydrofuran (400ml) at O^C. The reaction mixture was stirred for 
5 20 hours at room temperature, and the solvent evaporated under reduced pressure. The 
residue was dissolved in dichloromethane, the solution extracted with hydrochloric add (2x1 N) 
and the combined aqueous extracts basified with potassium carbonate. This aqueous solution 
was then extracted with dichloromethane (x3), the combined organic extracts dried (MgS04), 
filtered and evaporated under reduced pressure. The crude product was triturated with ether 
10 and filtered, to afford the title compound (12g). The filtrate was evaporated under reduced 
pressure and the residue purified by column chromatography on silica gel using an elution 
gradient of dichloromethanermethanol (95:5 to 90:10) to afford additional title compound (30g 
total). 

'H-NMR (400MHz. CDCb) : 6 [ppm] 1.40 (2H. m), 1.74 (2H. m). 2.12 (2H, m). 2.54 
15 (3H. s). 2.63 (2H. m). 3.32 (2H, m). 4.52 (1H. m), 7.68 (2H, m). 7.80 (2H. m). 
LRMS:mfe271 (MH*) 

PREPARATION 10 

Ethvt exo 3>f1.3-dioxo-1.3-<!ihvdro-2H4solndo!-2-vfV^a?abicy cto[3.2.1]Qctan^ 
20 cart>oxylate 

,o 




O 



Ethyl chlorofonmate (22mi. 0.2mol) was added to a solution of the title compound from 
preparation 9 (20g. 7.4mmol) in toluene (200ml). The solution was heated to 90**C for 6 hours, 
then the mixture was cooled, and the solvent evaporated under reduced pressure to afford the 
25 title compound as a solid, 22.3g. 

'H-NMR (400MHz, CDCI3) : 5 [ppm] 1.33 (3H. t). 1.62 (2H. m). 1.85 (2H. m). 2.06 (2H. 
m), 2.61 (2H. t), 4.21 (2H. m). 4.38 (2H. m). 4.68 (1H, m). 7.68 (2H. m), 7.80 (2H. m). 



PRFPARATION 11 
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.0 



H 



Hydrazine hydrate (3.73g. 74.6mmol) was added to a solution of the title compound of 
preparation 10 (22.4g, 68.2mmol) in ethanol (200ml) and the reaction was heated under reflux 

5 for VA hours. Water (500ml) was added to tiie cooled mixture, this solution acidified using 
concentrated hydrochloric acid (100ml). the precipitate was filtered off and the aqueous filtrate 
basified to pH 8 using sodium carl)onate. This aqueous solution was extracted wift 
dichloromethane (x3). the combined organic extracts dried (MgSO*). filtered and evaporated 
under reduced pressure to afford the titie compound as a yellow oil. 12.7g. 

10 ^H-NMR (300MHz, CDCW : 5 Ippm] 1.24 (3H. t). 1.40-1.60 (2H. m), 1.64 (2H. m). 1.85 

(2H. m). 1.99 (2H. m). 2.41 (2H. bs). 3.20 (1H. m). 4.12 (2H. q). 4.28 (2H. bs). 

I DILiie • mtr iOQ tfMA*\ 

k-IXIVIW . tttf*- ymm.. . f 

PREPARATION 12 

.,5 »-Rfin7vl-8-a7 ahiffvclo[3.2noctan-3-one 




A solution of 2.5 dimetiioxyteti^hydrofuran (50g. 378mmol) in 0.025M hydrochloric 
add (160ml) was cooled to O-C for 16 hours. Benzylamine hydrochloride (65g. 453mmol). 
ketomalonic acid (55g. 377mmol) and an aqueous solution of sodium acetate (300ml. 0.69M) 

20 were added and tine reaction stirred at room temperature for 1 hour. The mixture was heated 
to 50°C for a furtiier 90 minutes and Uien cooled in an ice baUi whilst basifying to pH12 with 
2N sodium hydroxide solution. The layers were separated, and the aqueous phase extracted 
with ettiyl acetate (3x). The combined organic solutions vi«re washed witii water, dried 
(MgSOO. filtered and evaporated under reduced pressure. The residual brown oil was 

25 distilled under reduced pressure (126'C @ 3mm of Hg) to afford tiie titie compound as an off- 
white solid. 37.81g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.64 (2H. m). 2.06-2.14 (2H, m). 2.18 (1H. s). 
2.23 (1H. s). 2.68 (1H. m). 2.72 (1H. m). 3.48 (2H. s). 3.73 (2H. s). 7.20-7.29 (1H. m). 7.32 
(2H. m). 7.42 (2H. d). 
30 LRMS: mte 216.3 (MH*). 



PREPARATION 13 
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15 



teif-Butvl 3 -oxo-8-a2ab}cvclof3.2ntx: ten-8-carfaoxv»ate 

',0 



o 

A mixture of the title compound from preparation 12 (15.0g, 69.7mmol) di-te/f-butyl 
dicarbonate (18.2g, 83.4 mmol) and 20% w/w palladium hydroxide on cartx>n (3.0g) in ethyl 

5 acetate (165ml) was stin-ed for 4 hours at room temperature under a 39psi atmosphere of 
hydrogen. The mixture was filtered through Arbocel® and the solvent removed under reduced 
pressure. The residue was purified by column chromatography on silica gel using an elution 
gradient of hexaneiether (100:0 to 50:50) to afford the title compound as a colourless oil which 
crystallized on standing. 16.2g. 

10 NMR (400 MHz. CDCI3): 6 [ppm] 1.48 (9H. s). 1.60-1.68 (2H, m). 2.00-2.11 (2H. 

m). 2.26-2.34 (2H. m), 2.48-2.82 (2H, m). 4.35^.58 (2H, m). 

PREPARATION 14 
2-{2.2-PiethoxvgthQxy)-1 ,1-diethoxyethgne 



Glycolaldehyde diethyl acetal (45.4g. 338mmol) was added dropwise to a stin-ed 
solution of sodium hydride (14.3g, 60% dispersion in mineral oil, 357mmol) in xylene (100ml), 
and the reaction heated under reflux for 1 hour. The reaction mbcture was cooled to room 
temperature and bromoacetaldehyde diethyl acetal (lOOg, 507mmol) was added. The 
20 resulting solution was heated under reflux for 20 hours, then cooled to room temperature. The 
solvent was removed under reduced pressure, and the residual solution was distilled under 
reduced pressure (80 ''C @ 6mm Hg). to afford flie title compound as a coiourtess oil, 60.8 g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.22 (12H, t), 3.55 (8H, m), 3.70 (4H. m). 4.60 

(2H,t). 

25 LRMS: m/z 269 (MNH4*). 



PREPARATION 15 
9-Benzvl-3-oxa-9-azabicvclof3.3.1)nonan-7-one 
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IS 



o 

A solution of the title compound from preparation 14 (53.6g, 214mmol) in 0.025M 
hydrochloric acid (90ml) was stinred at room temperature for 16 hours. Benzylamine 
hydrochloride (30.7g. 213mmol). ketomalonic acid (26g, 178mmol), and a solution of sodium 
5 acetate (8g, 97mmoI) In water (180ml) were added and ttie reaction was stirred at room 
temperature for 1 hour, then heated to 50 **C for 3 hours. The reaction mixture was cooled in 
an ice bath whilst t>astfying to pH12 using IN sodium hydroxide solution. The layers were 
separated, and the aqueous phase extracted with ethyl acetate (2x). The combined organic 
solutions were washed with water, dried (MgS04), filtered and evaporated under reduced 
10 pressureThe residue was purified by column chromatography on silica gel, using ethyl acetate 
as eluant. to afford the title compound as a white solid. 41 .5g. 

NMR (400 MHz. CD3OD): 5 [ppm] 0.75 (2H, d). 1.38 (2H. m). 1.70 (2H, d). 2.19 
(2H, d). 2.30 (2H. d). 2.45 (2H. s). 5.78 (1H, m). 5.83 (2H, t), 5.95 (2H. d). 
LRMSimte 232.1 (MH^^). 



PREPARATION 16 
terf-Butyl7-r ^Yfv3^xa-9^gabicydo[3 3 1]nonane^9-carfaQxylate 



O 

A mixture of the title compound from preparation 15 (lOg. 43.2mmol), 20% palladium 
20 hydroxyde on cartoon (2g) and di-tert-butyl dicarbonate (11.32g. 51.8mmol) in ethyl acetate 
(100ml) was hydrogenated under 40psi of hydrogen for 16 hours at room temperature. The 
reaction was filtered through Art)Ocel® and the solvent removed under reduced pressure. The 
residue was purified by column chromatography on silica gel. using an elution gradient of 
dichloromethane: methanol (98:2 to 94:6) to afford the title compound as a white solid. 9.80g. 
25 'H NMR (300MHz. CDCI3): 5 [ppml 1.25 (2H. rh), 1.50 (9H. s>. 2.50 (2H. m), 3.50 (2H, 

m). 3.75 (2H. m). 4.38 (1H. m), 4.45 (1H, m). 
LRMS: mte 264.0 (MNa*) 



PREPARATION 17 
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9>Aliyl-3-thla -9-azabicyclof3.3.1^nonan^7-one 




A solution of thiodiglycolaldehyde bis(diethyl acetal) (30g l12.3mmol) (Cartx>hydr. 
Res. 1981 90(2) 309) in 0.025M hydrochloric acid (90ml) was stirred at 100**C for 1 hour. The 
5 solution was cooled to room temperature and allylamine hydrochloride (13.65g, 146mmol). 
ketomalonic acid (16.4g. 112.7mmoI) and sodium acetate (5.1g. 62mmol) in water (180mi) 
were added. The reaction was stirred at room temperature for 16 hours, then heated to 50 ''C 
for 2 hours. The reaction was cooled in an ice bath whilst bastfying to pH12 with IN sodium 
hydroxide solution. The layers were separated, and the aqueous phase was extracted with 
10 ethyl acetate (3X). The combined organic solutions were washed with water, dried (MgS04) 
filtered and evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gel, using an eluant of dichloromethaneimethanol (99:1) to afford 
the title compound as a pink solid. 6.41 g. 



Lithium diisopropylamine (2M in hexanes) (36ml, 71mmol) was added to a stirred 
solution of the title compound from preparation 13 (13.41g, 59mmoI) in tetrahydrofuran at - 
78^*0, and the reaction stirred for 2 hours. A solution of N-(5-chIoro-2-pyridyl)triflimide (25.71 g. 
65.45mmol) in tetrahydrofuran (60ml) was added dropwise and the reaction was stirred for 2 

25 hours at -78 *C then allowed to warm to room temperature. The solution was partitioned 
between dichloromethane and water, the layers separated and the organic phase was washed 
with brine, dried (MgS04) and evaporated under reduced pressure. 

The residue was purified by column chromatography on basic activated aluminium 
oxide using an elution gradient of dichloromethaneimethanol (100:0 to 98:2) to afford the title 

30 compound as a yellow oil, 1 4. 1 g. 



NMR (400 MHz. CD3CI3): 6 [ppm] 2.16 (2H. d), 2.30 (2H. d). 2.55 (2H, m). 3.15 
(2H. d). 3.30 (2H, d). 3.50 (2H. s). 5.20 (2H. m), 5.65 (1 H. m). 



PREPARATION 18 
cart?QxyIate 



20 
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NMR (400MHz, CDCI3): 6 [ppm] 1.50 (9H. s). 1.70 (1H. bs). 1.90-2.10 (3H. bm). 
2.25 (1H. bs), 3.00 (1H, m). 4.40 (2H. m), 6.10 (IH. s). 
LRMSrmte 357 (MH*) 

PRFPARATIQN 19 
fi- ffffrf -PV' ¥) -^-methvl B -a7abicvdQf3.2 HQCt-2-ene-3 8-dicarbQXVlate 




O 



A mixture of the title compound from preparation 18 (14.1g, 39.4mmol), palladium 
acetate (270mg), triphenylphosphine (620mg. 2.37mmol), triethylamine (11ml, 78.9mmol) and 
10 methanol (60ml) was stirred in N,N-dimethylfomiamide (150ml) at room temperature under a 
c^rt?on monoxide atmosphere for 12 hours. The solution was partitioned between water and 
ethyl acetate, and the aqueous layer was extracted with ethyl acetate (3x). The combined 
organic solutions were washed with water, then brine, dried (MgS04), filtered and evaporated 
under reduced pressure. The oily residue was purified by column chromatography on silica 
15 gel, using an elution gradient of dichloromettiane: metiianol (100:0 to 95:5) to afford tiie tiUe 
compound as a black oil. 10.4g. 

NMR (400MHz, CDCI3): 5 Ippm] 1.45 (9H. s), 1.6 (IH. m). 1.95 (2H. m). 2.10 (IH. 
d). 2.15 (IH, m). 2.90 (IH. bm). 3.70 (3H, s>. 4.304.50 (2H. bm), 7.10 (IH, s). 
LRMSimte 535.2 (2MH*) 

20 

PREPARATION 20 
IWterf-ButoyYf^rty^nvn-8- azabtcydof3.2,1]QCtane-3H?xo^^r^^ gcid 




A mbdure of the titie compound from preparation 19 (10.4g, 38.9mmol) and Raney® 
25 nickel (4g) In riiettianol (70ml) was stiaed under SOpsi of hydrogen for 7 hours at room 
temperature. The reaction was filtered through CeIite<S> and Oie solvent removed under 
reduced pressure. The white solid obtained was stirred with sodium hydroxide {1.32g, 
33mmol). water (10ml) and tetrahydrofuran (70ml) for 20 hours at room temperature. The 
reaction mixture was partitioned between water and dfchloromeUiane, the layers separated 
30 and the aqueous phase was extracted witti dichloromethane (2X). The combined organto 
solutions were dried (MgS04), filtered and evaporated under reduced pressure. 
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The residue was purified by column chromatography on silica get. using an eluant of 
dichloromethane: methanol (98:2) to afford the title compound as a colouriess oil, 3.239 

NMR (400MHz. CDCI3): 6 Ippm] : 1.45 (9H. s), 1.65 (2H. m). 1.59 (2H. m). 1.90 
(2H. m). 2.00 (2H. m). 2.82 (1H. m). 4.25 (2H, bd). 
5 LRMSrm/z 279.0 (MNa*). 



PREPARATION 21 
8-Benzvi-8>azabicvclor3.2. 1 loctan>3-one nyimft 




10 A mixture of the title compound from preparation 12 (17.72g, 82mmoI). hydroxylamine 

hydrochloride (5.72g, 82mmol) and pyridine (7.2ml. 89mmoI). were heated under reflux In 
ethanol (600ml) for 20 hours. The reaction was allowed to cool to room temperature and ... jTi 
diluted with saturated sodium cart}onate solution. The mixture was filtered and the filtrate ^ ^ 
evaporated under reduced pressure. The residue was partifioned between dichlorometharte U •% 

15 and water, the layers separated and the aqueous layer extracted with dichloromethane (2x). 

The combined organic extracts were washed with brine, dried (MgS04), filtered and ^ h 

evaporated under reduced pressure to afford thia title compound as a pale brown solid, 

18.10g. 

NMR (400 MHz, CDCI3): 5 [ppm] 1.45-1.56 (1H. m). 1.60-1.67 (1H, m), 1.96-2.07 
20 (2H. bm), 2.12 (1H. m), 2.21 (1H, m), 2.57 (1H. m), 2.97 (1H. m), 3.32 (2H, m). 3.64 (2H, s), 
7.06 (1H. s). 7.21-7.28 (1H, m). 7.32 (2H, m). 7.38 (2H, d). 
LRMS: mfe231.2(MH^ 



PREPARATION 99 

25 ferf-Butvl 3-endo-rbenzvtam!noV^-agab?cvclQf3.2 1lQ ctane-8^rbox^^^ 




O 



A solution of the title compound from preparation 13 (lO.Og, 44.4mmol), benzylamine 
(4.85ml. 49.7mmol) and sodium triacetoxytx>rohydride (14.1 1g, 66.6mmol) was stirred for 16 
hours at room temperature in a mixture of glacial acetic addidichloromethane (290ml) (1:9). 
30 The solvents were evaporated under reduced pressure and the residue dissolved m ethyl 
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acetate. washed with saturated sodium cartXMiate solution and then water. The organic 
solution was dried (MgS04). filtered and evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel using an eluant of 
dichlorDmethane:methanol:0.88 ammonia (98:2:0.25) to afford the title compound as a white 
5 solid. 7.00g. 

NMR (400 MHz, CDCI3). 5 [ppml 1.42-1.48 (11H. m), 1.52-1.61 (2H. m). 1.85-2.19 
(5H. m). 2.95-3.03 (1H. m). 3.74 (2H. s). 4.03^.23 (2H. m). 7.20-7.26 (1H. m). 7.26-7.32 (4H. 
m). 

PREPARATION 23 
Pf^n7Yl-^Xf^-ft-"^bicyelQf3 3 1 lnonan-7-one oxime 

A solution of the title compound from preparation 15 (79. 30mmol), hydroxylamine 
hydrochloride (2.31g. 33mmol) and pyridine (3ml. 37mmol) in ethanol (300ml) was heated 
1 5 under reflux for 2 hours. The reaction was allowed to cool to room temperature and saturated 
aqueous sodium cart>onate solution added. The mixture was filtered and the solvent removed 
under reduced pressure. The residue was partitioned isetween water and dichloromethane 
and the layere se|»rated. The aqueous phase was ejdracted with further dichloromethane 
(2x). The combined organic solutions were washed with brine, dried (f^gS04). filtered and 
20 evaporated under reduced pressure to afford the title compound as a pale brown solid. 6.6g. 

NMR (400MHz. CDCI3): 6 [ppml 2.25 (1H. s). 2.32 (IH. s), 2.40 (2H. m). 2.70 (2H. 
. m). 2.90 (4H. bs). 3.12 (IH. s). 3.18 (IH. s). 3.70 (2H. d). 3.78 (2H, d). 7.25-7.40 (10H. m). 
LRM&mfe 247.1 (MH*) 

25 PREPARATION 24 

tf f ft-P' , 'lY' 7-anrfo-rt 7«»n7vtamino)-3-oxa-9-azabiq/elor3-3. 1 ]nnnan«»-9-cartaoxvtete 

^IXJC 

A mbcture of the title compound from preparation 16 (9.80g. 40.6mmol), benzylamine 
(5.32ml. 48.7mmol). sodium triacetoxyborohydride (12.9g. 60.9mmol). and glacial acetic acid 
30 (2.5ml) in dichloromethane (120ml) was stirred at room temperature for 16 hours. The 
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reaction mixture was basified to pH 8 using saturated aqueous sodium cart)onate solution. 
The layers were separated and the aqueous phase was extracted with dichloromethane (2x). 
The combined organic solutions were washed with brine, dried (MgS04), filtered and 
evaporated under reduced pressure to afford the title compound as an oil, 2.45g. 
5 NMR (400MHz. CDCb): 5 [ppm] 1.45 (9H. s), 1.75 (2H. d), 2.15 (2H. m). 2.72 (1H, 

m), 2.80 (1H. m). 3.58-3.72 {4H, m), 3.80 (2H. m). 3.95 (1H. d), 4.10 (1H. d). 7.18 (1H. m), 
7.30 (4H.m). 

LRMS: m/z 333.3 (MH*) 

10 PREPARATION 25 

9'Allyl-3-thia-9'9zgMgyclQ[3.3.1lnonan-7s?neoxime 




The title compound from preparation 17 (6.4g, 32.4mmol), hydroxyiamlne 
hydrochloride (2.48g, 37.7mmol) and pyridine (3.2ml. 39mmol) were heated under reflux in 
15 ethanbl (140ml) for 2 hours. The reaction was allowed to cool to room temperature and the 
solvent removed under reduced pressure. The residue was partitioned between saturated 
sodium carbonate solution and dichloromethane the layers separated and the aqueous phase 
extracted with dtchloromettiane (2x). The combined organic solutions were washed witti 
brine, dried (MgS04), filtered and evaporated under reduced pressure to afford the titie 
20 compound as a brown solid, 6.33g. 

NMR (400MHz. CDCI3): 6 [ppm] 2.15-2.45 (4H. m), 2.65 (1H. m), 3.1 (1H. d). 3.2- 
3.4 (6H. m). 5.1-5.3 (2H. m), 5.8 (1H, m). 8.0^.6 (1H, bs). 
LRMS: mte 212.9 (MH*) 

25 PREPARATION 26 

8'Benzyl'8-gzgblgyglo[3.2.1]QCt9n' 3- gxc>-9mine 




A solution of the titie compound from preparation 21 (18.10g. 79mmol) in pentanol 
(500mi) was heated under reflux with portionwise addition of sodium (22.0g» 957mmol) over 2 
30 Vx hours. The reaction was then heated under reflux for a further 2 hours, then cooled to O^'C 
in an Ice bath and water added until no more hydrogen gas evolved. The mixture was 
actdifled using 6N hydrochloric acid and the phases separated. The organic layer was 
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extracted with 6N hydrochloric acid (3x). the combined aqueous extracts were basified to 
pH12 with sodium hydroxide pellets (400g) and the aqueous solution extracted with ethyl 
acetate (3x). The combined organic solutions were dried (MgS04). filtered and evaporated 
under reduced pressure to afford the title compound. 15.65g. 
5 NMR (400 MHz. CDCI3): 6 [ppm] 1.20-1.40 (2H. bm). 1.48 (2H. m). 1.58 C2H. d). 

1.64-1.76 

(2H. bm). 2.00 (2H. bm). 2.95 (1H. m). 3.19 (2H. bs). 3.57 (2H. s). 7.18-7.26 (1H. m). 
7.30 (2H. m). 7.37 (2H. d). 

LRMS: m/z217.3 (MH*). 

10 

PREPARATION 27 
teff-Riitvl3-<»nf/o-amino-8- agabievetor3.2.noctane-8-carbQXVlate 




O 



A mixture of the title compound from preparation 22 (7.00g, 22.1 mmoO. ammonium 
15 formate (7.00g. Illmmol) and 20% w/w palladium hydroxide on carbon (700mg) In ethand 
(200ml) was heated to 50^, until gas evolution ceased. The cooled mixture was filtered 
through Artx>cel® and the filtrate evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel using an elution gradient of 
dichloiomethane:methanol:0.88 ammonia (98:2:0.25 to 95:5:0.5) to afford the title compound 
20 as a colouriess oil. 4.70g. 

LRMS: mte 227.2 (MH*) 

PREPARATION 28 
QJten7YUa.ayQ^xa-fl-agabictfdor3.annon-7-vl-amine 




NH, 

25 

The title compound was obtained (64%) from the title compound from preparation 23. 
using a similar procedure to that described in preparation 26. 

'H NMR (300 MHz. CDCI,): 5 Ipprnj 1.70 (4H. m). 2.70 (2H. s). 3.70 (3H. m). 3.80- 
3.95 (6H. m). 7.20-7.40 (5H, m). 
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LRMS: m/z 233.1(MH*) 



PREPARATION 29 
te/t^Butyi 7^ndo.amino>3-oxa-9-aza bicyclQ[3.3. 1 1nonane-Q^rboxytate 




5 



A mixture of the title compound from preparation 24 (2.45g. 7.7mmol) and 10% 
palladium on cartx>n (300mg) in ethyl acetate (40ml) was hydrogenated at 50psi for 36 hours 
at 50 **C« The cooled reaction was filtered through Artx)cel® and the solvent removed under 
reduced pressure. The residue was purified by column chromatography on silica gel. using an 
10 eluant of dichloromethane: methanol: 0.88 ammonia (79:20:1) to afford the title compound as 
a colourless oil. 1.44g. 

NMR {400MHz, CDCI3): 6 [ppm] 1.45 (9H. s). 1.55 (2H. m). 2.18-2.30 (2H. m), 3.0 
(1H. m), 3.60-3.78 (4H, m), 3.97 (1H, m). 4.10 (1H. m). 
LRMS: m/z 242.5 (MH*) 



20 pentanol (200ml) with portionwise addition of sodium (5.8g, 251.1mmol) over 1 hour. The 
reaction was then heated under reflux for a further 2 hours, then cooled to O^'C in an ice t>ath 
and water added until no more hydrogen gas evolved. The mixture was acidified with 6N 
hydrochloric acid, the layers separated and the organic phase extracted with 6N hydrochloric 
acid (3x). The combined aqueous extracts were basified to pH12 using sodium hydroxide 

25 pellets and the solution extracted with dichloromethane (2x). The combined organic layers 
were dried (MgSO^), filtered and evaporated under reduced pressure and freeze-dried from 
water/acetonitrile to afford the title compound as a brown powder. 4.73g. 

NMR (400 MHz. CDCI3): 6 [ppm] 1.30-1.70 (4H, m). 1.90 (2H. m). 2.10 (2H. d). 
3.06^.42 (6H, m). 4.62 (1H. m). 5.0-5.23 (2H. m). 6.80 (1H. m). 

30 LRMS: fx\tz 199.1 (MH*) 



15 



PREPARATION 30 
9-Allvl-3-thia-9-azabicvdor3.3.nnon-7-vl-ex(vamine 




The title compound from preparation 25 (5.33g, 25.1 mmol) was heated under reflux in 
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pppPARATION 31 
p th yl a-(?-nltrr tf.nilinoV^7aNcvcM3.2.11ontane-fi-cart?QXYlgte 

A mixture of the title compound from preparation 11 (12.7g, 64.1mmol), potassium 
5 carbonate (9.0g. 65.1mmol) and 1-fluoro-2-nitrobenzene (7.44ml. 70.5mmol) in N.N- 
dimethylformamide (30ml) was heated at 150»C for 2 % hours. The cooled reacBorj was 
concentrated under reduced pressure and the residue partitioned between water and ethyl 
acetate. The phases were separated, the organic layer dried (MgSO*). filtered and evaporated 
under reduced pressure. The crude product was purified by column chromatography on siBca 
10 gel using an elution gradient of dichloromethane:methanol (100:0 to 98:2) to afford the title 

^ I — ^ . ..i:^ 4e Am 

COmpOUIlU ct» & s»uiiu, 

'H-NMR (300MHz, CDCb) : 5 Ippm] 1.32 (3H. t). 1.60-1.80 (4H. m). 2.13 (4H. m). 4.02 
(1H. m). 4.19 (2H. q). 4.41 (2H. bs). 6.62 (1H. m). 6.86 (1H. d). 7.42 (1H. m). 7.90 (1H. d). 
8.16 (1H. m). 
15 LRMS : m/z 320 (MH*) 

PRFPARATION 32 
/ V.(R-RAn7vt-8-a7ahirvrJnf3.2.11 nrt-3-VtV4?yo-/V^?-nitronhenvl)amm 

20 The title compound from preparation 26 (8.47g. 39mmol). 1-fluoro-2-nitrobenzene 

(4.55ml. 43mmol) and potassium carbonate (5.50g. 40mmol) were heated to 120-C in N.N- 
dimethylformamide for 4 % hours. The reaction was allowed to cool to room temperature and 
concentrated under reduced pressure. The residue was taken up in ethyl acetate and washed 
with water. The organic layer was dried (MgS04). filtered and evaporated under reduced 

25 pressure. The residue was purified by column chromatography on silica gel. using an eluant 
of dichloromethane: methanol: 0.88 ammonia (98:2:0.25) to afford the title compound as a 
bright orange/yellow solid. 8.80g. 
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NMR (400 MHz. CDCI3): 6 [ppm) 1,66-1.80 (4H, m). 1.92-2.02 (2H. m). 2.08-2.20 
(2H. m), 3.32 (2H. s). 3.60 (2H. s). 3.85 (1H, m), 6.60 (1H. m), 6.87 {1H. d). 7.20-7.28 (1H, m). 
7.32 (2H. m). 7,38 (3H. m). 7.97 (1H. bd). 8.16 (IH. d). 
LRMS: m/z 338.5 (MH*). 

5 

PRFPARATIQN 33 
terf-Butvl 3-endQ-(9-nitrQan'ilino 1-8-azabicvdor3.2.11octane-8-carboxvtote 




O 



A mixture of the title compound from preparation 27 (4.69g. 20.7mmol). 1-fluoro-2- 
10 nitrobenzene (3.21g, 22.7mmol) and potassium carbonate (3.21g. 23.3mmol) were heated.for 
2 hours in N.N-dimethylformamide (75ml) at lOO^C. The solvent was removed under reduced 
pressure and the residue partitioned between ethyl acetate and water. The layers were 
separated and the aqueous phase extracted with ethyl acetate. The organic solutions were 
dried (MgS04), filtered and evaporated under reduced pressure to afford the title compound 
15 as a bright orange oil. which crystallized on standing, 7.50g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.48 (9H. s), 1.80.1,87 (2H, m), 2.00-2.16 (4H. 
m), 2.16-2.41 (2H. m), 3.87-3.94 (IH. m). 4.14-4.39 (2H. m), 6.60-6.74 (IH. m), 6.69-«.74 
(IH, d), 7.39.7.45 (IH. m). 8.16-8.21 (IH. d). 8.68-8.77 (IH. m). 



20 PREPARATION 34 

N^ri R.SSV3^Benzv!-r Wi7abicyclor3.1 .Olhex-6-vll-N-f 2.nitroDhenv^ 

H 




Potassium carbonate (4.59g. 33.2mmol), followed by 1-fluoro.2-nitrobenzene (1.87g. 
13.3mmol) were added to a solution of (1R,5S)-3-benzy|.3-azabicycloI3.1.0]hex-6-ylamine 
25 (WO 9318001), (2.50g. 13.3mmol) in N.N-dimethylformamide (40ml), and Uie reaction mbcture 
stirred at 130'C for 18 hours. The cooled mixture was filtered, and tiie filtrate concentrated 
under reduced pressure. The residue was partitioned between ethyl acetate and water, tiie 
phases separated, and the aqueous layer extracted with ethyl acetate (3x), The combined 
organic solutions were washed with brine, dried (MgS04). filtered and evaporated under 
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10 



reduced pressure. The residual brown oil was purified by column chromatography on silica gel 
using an elution gradient of pentanerethyl acetate (95.5 to 90:10) to afford the titie compound 
as an orange crystalline foam. 3.1 1g. 

NMR (400 MHz. CDCI3): 8 [ppm] 1.64 (2H. s). 2.54 (2H. m). 2.96 (1H. s). 3.18 (2H. 
m). 3.62 (2H. s). 6.68 (1H. m). 7.19 (1H. m). 7.29 (5H. m). 7.43 (1H. m). 7.96 (1H. bs). 8.16 
(1H. m). 

LRMS. m/z 309.8 (M*) 

PRFPARATION 35 
M.ffl-Rpn7vt-3-l> y T^Q-a^hirv f M^ ^ 1Tnnn-7-vlVft^2-nitr0Dhftnvn-0X(>^mine 




The title compound was obtained (63%) as a bright orange/yellow solid, from the 
compound of preparation 28. following the procedure described In preparation 32. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.90-2.10 (4H. m). 1.90 (2H. s). 3.82 (2H. d). 3.90 
15 (2H. s). 3.97 (2H. d). 4.90 (1H. m). 6.60 (1H. m). 7.00 (1H. d). 7.30 (1H. m). 7.35 (2H. m). 7.40 
(3H. m). 8.00 (1H. d), 8.18 (1H. d). 
LRMS: m/i 354.1 (MH*) 

PRPPARATION 36 

20 yp r^^. rtvl7-fln dn -/9-nitrnanilinoV3-OXa-9-a2abl<;VCl0f3,3,11nQngn'V9-C?lrt^ 



H,C 



b 




The title compound was obtained as a yellow orange oil (99%). from the title 
compound of preparation 29. and 1-fluoro-2-nitrobenzene. following the procedure described 
in preparation 32. 

25 'H NMR (400MHz. CDCI3): 8 [ppm] 1 .50 (9H. s). 1 .80 (2H. m). 2.38 (2H. m). 3.75 (2H. 

m). 3.85 (2H. m). 3.95 (1H. m). 4.10 (1H. m). 4.18 (1H. m). 6.60 (1H. m). 6.80 (1H. d). 7.40 
(1H. m). 8.18 (1H. d). 9.22 (1H. d). 
LRMS: mte 364.1 (MH*) 



30 



pRPPARATION 37 
fY-f Q-fr»y« .a-thta-9-a7ahira«i «[-^ 3 11non-7.vn-A/-r2.nitronhenvl>-fiyo-amine 



wo 00/38680 



PCT/IB99/02048 



-79- 




The title compound was obtained as a yellow orange oil (53%), from the tiUe 
compound of preparation 30. and 1-fluoro-2-nitrobenzene. following the procedure described 
in preparation 32. 

'H NMR (400 MHz. CDCI3): 5 [ppm] 1.90 (2H. m). 2.10-2.32 (4H. m). 3.25 (2H. s). 
3.40 (4H. m). 5.11-5.3 (2H. m), 5.80 (2H. m). 6.62 (1H. m). 7.0 (1H. d). 7.40 (1H. m). 7.91 
(1H.d).8.15(1H.d). 

LRMS: m/z 320.3 (MH*) 



10 PRFPARATtON 38 

Fthyl3-exo-r2.amin oanilino>-8-azahifyclor3.2.noctane-8-carboXVlate 




4 



A mixture of the title compound from preparation 31 {16.9g. 52.9mmol), and 10% 
palladium on charcoal (2.0g) in methanol (50ml) and ethyl acetate (300ml), was hydrogenated 
15 at 1 atm of hydrogen, and room temperature for 15 hours. The reaction was filtered through 
Art>ocel<S>. and the filtrate evaporated under reduced pressure to afford the title compound as 
a dark solid, 14.7g. 

'H-NMR (300MHz. CDCb) : 6 [ppm] 1.30 (3H. t). 1.43-1.63 (2H. m). 1.79 (2H. m). 
2.00-2.18 (4H. m). 3.18-3.35 (2H. bs). 3.78 (1H. m). 4.15 (2H. q). 4.39 (2H. bs). 6.65-6.80 (4H. 
20 m). 

LRMS :mfe 290 (MH*) 



PRFPARATION 39 

A/Vft-RRn7vl-8-a7abicvrJor3.2.1lQct-3- vlVByo-1-2-bftn7enediamine 



25 




A mixture of the title compound from preparation 32 (8.80g. 26mmol) and 10% 
palladium on carbon (I.Og) In ethyl acetate (300ml) and methanol (50ml) was stirred under 1 
atmosphere of hydrogen for 3 hours at room temperature. The reaction mixture was filtered 
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through Arbocel® and the filtrate removed under reduced pressure to afford the title 
compound as a dark brown oil, 7.23g. 

NMR (400 MHz. CDCI3): 5 Ippm] 1.59 (2H. m). 1.67-1.76 (2H, m). 1.92-2.02 (2H. 
m). 2.06-2.15 (2H. m). 3.27 (3H. m). 3.52-3.67 (3H. m). 6.60-6.72 (3H. m). 6.78 (IH. m). 7.20- 
5 7.28 (1 H. m). 7.32 (2H. m). 7.38 (2H. d). 
LRMS: m/z 308.6 (MH*). 



PRFPARATION40 
KI-ftnrfn-/2-Ami""P>^ft"V'^ -N-<8-agabiCYrJof3 2.1^oct-3-vnam}ne 




Tin (II) chloride dihydrate (25.0g. Illmmol) was added in five equal portions of 5g to 
a solution of the title compound from preparation 33 (7.50g. 21.6mmol) in ethanol (200ml) 
over a period of 25 minutes and the mixture was heated under reflux for 2 hours. The cooled 
mixture was concentrated under reduced pressure and the residue treated vioth 6M sodium 
15 hydroxide solution until basic. Ethyl acetate was added, the mixture filtered through Ceyte®. 
and the layers separated. The organic phase was dried (MgSO*). tittered and evaporated 
under reduced pressure to afford the ti«e compound as a colouriess oil. 3.10g. 
LRMS: m/z 218.3 (MH*) 



PRPPARATION41 
/^-f9.Aminonht»nylVAf^3-b ftn7vl-3-azabicvclof3.1.01hex-6-Vl)amine 

H 




Iron powder (2.44g. 43.6mmol) and calcium chloride (269mg. 2.42mmol) were added 
to a solution of the title compound from preparation 34 (1.50g. 4.85mmol). and tiie reaction 
25 heated under reflux for 18 hours. The cooled mixture was filtered through Celite®. washing 
tiirough with eflianol, the filtrate evaporated under reduced pressure, and azeotroped witti 
toluene. The residue was purified by column chromatography on silica gel using 
dichloromethane:methanol:0.88 ammonia (97.5:2.5:0.25) as eluant to afford the titie 
compound as a dark brown oil. 751 mg. 
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'H NMR (400 MHz. CDCI3): 5 (ppm) 1.58 {2H. m). 2.49 (2H. m). 2.81 (1H. s). 3.14 
(2H. m). 3.48 (2H. s). 3.60 (2H. s). 6.68 (2H. m). 6.82 (1H. m). 6.95 (1H. m). 7.26 (5H. m). 
LRMS: m/z 280.8 (MH*) 

PREPARATION 42 
A/^-rfl-Rftn7yl-3-oxa-9-azabicvcl o[3 3.1]non-7-yh-1.2-exo-ben2enediamine 



A mixture of the title compound from preparation 35 (4g, 11mmol) and 10% palladium 
on carbon (0.5g) in ethyl acetate (60mi) was hydrogenated under 1 atmosphere of hydrogen 
10 for 4 hours at room temperature. The reaction was filtered through Artx>cel(g> and the solvent 
removed under reduced pressure to afford the title compound as a white solid, 2.87g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.80 (2H. m), 2.08 (2H. m). 2.78 (2H. s), 3.17 
(1H. s), 3.30 (2H, s), 3,80 (2H. d), 3.90 (2H. s). 3.95 (2H. d). 4.60 (1H. m), 6.65 (1H. m), 6.70 
(1 H, m), 6.80 (2H. m). 7.25 (1 H. m). 7.30 (2H, m). 7,40 (2H, d). 
15 LRMS: m/z 323.7 & 325.3 (MH*). 

PREPARATION 43 
ferf-Butyl7-encfQ-(2 >aminoanilfnoV3^xa-9-azablcyclo[3.3.11nonane-9-^ 

o 

20 The title compound was obtained as a dark oil (97%) from the title compound from 

preparation 36. following the procedure descrit>ed in preparation 42. 

NMR (400MHz. CDCb): 8 [ppm] 1.00 (2H. bs). 1.50 (9H, s). 1.60 (1H, s), 1.85 (2H. 

d). 2.15-2.32 (2H, m). 3.70-3.85 (5H. m). 4.00 (1H. bs). 4.10 (1H. bs). 6.62 (2H. m). 6.70 (1H. 

m),6.78(1H. m). 
25 LRMS: m/z 334.1 (MH*) 




PRFPARATION 44 
/vV9-Allyl-3-thia-9-a2abicvclof3 3 1lnnn-7-vn-1.2-eyQ-henzenediaminft 
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A mixture of the title compound from preparation 37 (3.9g 12.21 1mmol), iron powder 
(lOg) and glacial acetic acid (10ml) was heated to reflux in water ethanol (2:1 150ml) for 1 
hour. The reaction was allowed to cool to room temperature, basifted with 1M sodium 
5 hydroxide solution and diluted with ethyl acetate. The mixture was filtered, the layers 
separated and the aqueous phase extracted with ethyl acetate (3X). The combined organic 
solutions were washed with brine, dried (MgS04). filtered and evaporated under reduced 
pressure to afford the title compound as a brown oil, 3.7g. 

'H NMR (400 MHz. CDCI3): 6 [ppm] 1.77 (2H. m), 2.10-2.25 (4H. m), 2,45-3.20 
10 (3H. bs). 3.20-3.45 (6H. m). 5.10-5.30 (2H. m). 5.40 (1H, m), 5.80 (1H. m). 6.60-6.85 

(4H, m). 

LRMS:m/z 290.1 (MH*) 

PREPARATIQISJ 45 

15 Ethyl 3-eyo-(2-methyl-1 H-benzimidazol-l -yl^-8-agabicyclo[3.2. 1 1octane-8-carbQXvlate 




A solution of the the title compound from preparation 38 (14.7g, 50.8mmol) in 
triethylorthoacetate (200ml) was heated under reflux for 18 hours. The cooled reaction was 
evaporated under reduced pressure to afford the title compound as a brown oil. that 
20 crystallised on standing, 15.9g. 

^H-NMR (300MHz, CDCI3) : 5 [ppm] 1.19-1.31 (2H, m). 1.40 (3H, m). 1.82 (4H, m). 
2.20 (2H, m). 2.62 (3H, s). 4.31 (2H. m), 4,57 (2H, bs), 4.74 (1H, m), 7.18 (2H. m), 7.49 (1H. 
m), 7.64 (1H. m). 

LRMS : m/z 314 (MH*) 

25 



PREPARATION 4fi 
1-(B-Benzvl-8-azabicvc!or3.2.noct-3-vn-exo-2-methvl-1H-benzimidazole 
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A mixture of the title compound from preparation 39 (17.00g, 55mmol) was heated 
under reflux in triethyl orthoacetate (250ml) for 16 hours, then cooled. Excess triethyl 
orthoacetate was evaporated under reduced pressure and the residue and 4-toluenesulphonic 
5 acid {3.00g) were heated under reflux in toluene (250ml) for 18 hours. The cooled mixture 
was evaporated under reduced pressure, the residue suspended in dichloromethane, and 
washed with saturated sodium carlxjnate solufion. water and brine. The organic solution was 
dried (MgSO^), filtered and evaporated under reduced pressure to afford the title compound. 
18.32g. 

10 'H NMR (400 MHz, CDCI3): 5 [ppm] 1.65-1.74 (2H. m). 1.74-1.82 (2H. m). 2.14-2.28 

(2H. m), 2.58-2.72 (5H. m). 3.40 (2H, bs). 3.66 (2H. s). 4.56 (1H, m). 7.16-7.32 (3H. m), 7.37 
(2H. m). 7.47 (2H. d). 7.66 (2H. m). 
LRMS: m&331.9(MH*). 

15 PREPARATION 47 

1./a-Bftnzvl-3-ayahirvclof3 1 nihf.y.fi-vn-?-mfithvl-1H-ben2imidazole 

H3C 

A solution of the title compound from preparation 41 (751 mg. 2.69mmol) in acetic 
20 anhydride (10ml) was stin-ed at 130**C for 18 hours. The cooled solution was basified to pH 8 
using saturated aqueous sodium bicarbonate solution, and this mixture extracted with ethyl 
acetate (3x). The combined organic extracts were washed with brine, dried (MgS04). filtered 
and evaporated under reduced pressure. The residual brown oil was purified by column 
chromatography on silica gel using dichloromethane:methanol:0.88 ammonia (97.5:2.5:0.25) 
25 as eluant to afford the title compound as a brown oil, 200mg. 

NMR (300 MHz, CDCb): 6 Ippm] 2.02 (2H, s), 2.60 (5H. m). 3.34 (2H. m), 3.59 
(1H, s), 3.66 (2H, s). 7.18-7.43 (8H, m), 7.64 (1H, m). 
LRMS: m/z 304.0 (MH*). 
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PRFPARATIQN48 

terf-Butyi 3-f3^xcK4-frmeth ylsutphonv[^amino1ben2vlM ? 4-OXf^CiigZ0l-5 -VD-g' 




NHSOjMe 



A solution of the title compound from preparation 20 (1.0g, 3.91 mmol) in 
dichloromethane (10ml) was treated with N-ethyldiisopropylamine (815^1, 4.69mmol). 
Bis(tetramethy!ene)f!uoroformamidlnium hexafluorophosphate (1.48g. 4.68mmol) was added 
and the solution stirred at room temperature for 1 hour. A/-Hydroxy-2-{4- 
I(methylsulphonyl)amino]phenyl}ethanimidic acid (J.Med.Chem. 1993; 36(11); 1529), (1.14g, 
4.69mmol) and N-ethyldiisopropylamine (680kiI, 3.91 mmol) were added, the resulting solution 
was stirred at room temperature for 48 hours, then heated to 50*C to concentrate the solution. 
Dioxan (20ml) was added, the solution was heated to 120**C for 3 hours, cooled to room 
temperature, diluted with ethyl acetate and baslfied with 10% aqueous sodium bicartwnate 
solution. The layers were separated, the aqueous phase extracted with ethyl acetate, and the 
combined organic solutions were dried (MgS04), filtered and evaporated under reduced 
pressure. 

The residue was purified by column chromatography on silica gel. using an eluant of 
dichloromethane: methanol (98:2) to afford the title compound as an oil, 1.48g 

NMR (400MHz. CDCI3): 5 [ppm] 1.45 (9H. s). 1.65 (3H. m). 1.75 (3H. m). 1.9&-2.10 
(6H. m), 3.65 (2H. s). 4.00 (2H. s). 6.90 (1H, bs). 7.20 (2H. d). 7.30(2H. m). 

PRFPARATiON 49 
9^Rftnzvl-7-r:?>methyi>exo ->1H4^ngimidaTOM>ylV3-oxa-7-azabicw;to^^ 




A mixture of the tifle compound from preparation 42 (2.87g, 8.9mmol) in triethyl 
orthoacetate (20ml) was heated under reflux for 8 hours. The cooled reaction mixture was 
evaporated under reduced pressure. The oily residue was purified by column chromatography 
on silica gel, using eUiyl acetate:pentane (20: 80) as eluant to afford the titie compound as a 
yellow oil. 1.47g. 
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NMR (400 MHz. CDCI3): 8 [ppml 1.78 {2H. m). 1.90 (3H. s). 2.05 (2H, m), 2.75 
{2H. s). 3.80 (2H. d). 3.90 (2H. s). 3.95 (2H. d). 4.60 (1H. m). 6.60 (2H. m). 6.80 (1H. d). 6.90 
(1 H. m). 7.23 (1 H. m). 7.30 {2H. m). 7.38 (2H. m). 
LRMS: mte 348.1 (MH*) 

PREPARATION SO 

terf-BuM7-r2-methv!-endc>-1H-benzimidazol-1-ylV3-Qxa-9-azabic vclof3 3 11nnnane-9- 

carboxvtatft 

H3C, 




O 

10 A solution of the title compound from preparation 43 (1.88g, 5.6minol) in triethyl 

orthoacetate (20ml) was heated under reflux for 7 hours. The cooled mixture was 
concentrated under reduced pressure and the residue redissolved in toluene (250ml). 4- 
Toluenesulphonic acid (300mg, 1.57mmol) was added and the reaction heated under reflux 
for 2 hours, then cooled. The solvent was evaporated under reduced pressure, the residue 
15 suspended in ethyl acetate, and washed with 10% aqueous sodium bicartxjnate solution. The 
organic layer was dried (Na2S04), filtered and evaporated under reduced pressure to afford 
the title compound. 1.64g. 

Found: C, 67.00; H. 7.67; N, 1 1 .64%. 
CaoHzrNsOa requires C, 67.20; H, 7.67; N 1 1 .64%. 
20 NMR (400MHz. CDCI3): 8 [pprnj 1.30 (9H. s). 2.30 (2H. m). 2.55 (3H. s). 2.60 (2H. 

m). 3.62-3.80 (4H. m), 4.12 (1H, m). 4.25 (1H. d). 4.40 (1H. d). 7.20 (2H. m). 7.65 (2H. m). 
LRMS: mfe 358.2 (MH*) 

PREPARATION S1 

25 9-Allvl -7-f2-methvl-eyo-1 H-benamida?o>-1.ylU3-fh ia-9-a7ahirydof3.3 1]nnnane 

'S 




A solution of the title compound from preparaUon 44 (3.68g, 12.21mmol) was heated 
under reflux in triethyl orthoacetate (20ml) for 16 hours. Excess triethyl orthoacetate was 
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evaporated under reduced pressure. The resulting oil was purified by column chromatography 
on silica gel. using an eluant of dichloromethane: methanol (99.5:1). The product was 
suspended in toluene (80ml) para-toiuenesulfonic add (catalytic) was added, and the mixture 
heated at reflux for 3 hours, then cooled and concentrated under reduced pressure. The 
5 residue was dissolved in ethyl acetate and washed with aqueous saturated sodium 
bicartx)nate solution, water and brine. The organic layer was dried (MgS04), filtered and 
evaporated under reduced pressure to afford the title compound as a tan-coloured solid. 
1.25g. 

Found: C. 67.81; H, 7.44; N. 12.86%. 
10 Ci8H23N3S;0.35H2O requires C, 67.61; H, 7.47; N, 13.14%. 

NMR (400 MHz. CDCI3): S [ppm] 1.50 (2H. m), 2.25 (2H. d), 2.63 (3H, s). 2.80-2.90 
(2H. m ). 3.30-3.60 (6H. m), 5.10-5.40 (2H, m). 5.85 (1H, m), 6,75 (1H. m). 7.20 (2H, m). 7.60 
(1H. m), 7.71 (1H. m). 

LRMS:mfe314 (M+H*) 

15 

PREPARATION 
exo1-(8-A2abicvclof3.2.1lQct-3.vh-2>methvl-1H-benzimlda7QlP. 




A mixture of the title compound of preparation 45 {1.3g, 4.15mmol) in hydrochloric 
20 acid (6N, 30ml) was heated to 120^*0 for 20 hours. The cooled reaction mixture was basified 
with sodium hydroxide solution (15%) and the solution extracted with dichloromethane (x4). 
The combined organic extracts were dried (MgS04), filtered and evaporated under reduced 
pressure. The crude product was purified by column chromatography on silica gel using 
dichloromethane:methanol:0.88 ammonia (95:5:0.5) as the eluant to afford the title compound 
25 as a solid, 620mg. 

'H-NMR (300MHz. CDCI3) : 6 [ppm] 1.64-1.98 (6H. m). 2.49 (2H. m). 2.59 (3H, s), 
3.66 (2H. m). 4.50 (1H, m). 7.12 (2H. m). 7.51 (1H, m). 7.63 (1H, m). 
LRMS:m/z242 (MH*) 

30 ALTERNATIVE METHOD 

Ammonium formate (2.82g. 44.8mmol) was added the title compound from 
preparation 46 (2.84g, 8.6mmol) and palladium hydroxide (2.0g) in ethanol (60ml). The 
mbcture was heated under reflux for 1 % hours and the reaction was allowed to cool to room 
temperature and filtered through Artxx:el®. The solvent was evaporated under reduced 
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pressure and the residue purified by column chromatography on silica gel, using an elution 
gradient of dlchioromethane:methanol:0.88 ammonia (98:2:0.25 to 95:5:0.5) to afford the title 
compound, 1.74g. 

'H NMR (400 MHz. CDCb): 6 [ppm] 1.74-1.87 (4H, m), 1.90-2.02 (2H, m), 2.53 (2H, 
5 m). 2.63 (3H, s), 3.76 (2H. bm), 4.56 (1H. m). 7.13-7.25 (2H, m). 7.52-7.57 (1H. m). 7,64-7.71 
(1H. m). 

LRMS: m/z242.1 (MH*). 

PREPARATION 53 

10 endo W8-Azabicydof3.2.1]oct>3-yn-2-methyl-1H-ben7im1da2ole dihydrochloride 




A solution of the title compound from preparation 40 (2.0g, 9.2mmol) and triethyl 
orthoacetate (50ml) were heated under reflux at 150 ^^C for 1 hour. The cooled mixture was 
concentrated under reduced pressure. The residue was dissolved in ethyl acetate and washed 
15 with saturated aqueous sodium cartx>nate solution then water. The organic solution was dried 
(MgS04), filtered and evaporated under reduced pressure. The residue was dissolved in 50ml 
of 2.25M methanolic hydrochloric acid and heated under reflux for 24 hours. The solvent was 
removed under reduced pressure to afford the title compound as an off white solid, 1.05g. 

NMR (400 MHz. D2O): 6[ppm] 2.20-2.42 (6H, m). 2.71-2.84 (2H, m). 2.80 (3H, s). 
20 4.21-4.27 (2H, m), 4.94-5.06 (1H. m), 7.50-7.55 (2H. m). 7.68-7.74 (1H, m). 7.75 (1H. m). 

PREPARAT I ON 54 
endo-1-/8-A2abicvclor3.2.11oct-3-vn-1 H-benzimidazoie 

25 A solution of the title compound from preparation 40 (1.1 Og, 5,06mmol) in 30ml of 

triethyl orthoformate was heated under reflux for 3 hours. The solvent was removed under 
reduced pressure and the residue was heated under reflux for 1 hour in 30ml of 
dioxan:concentrated hydrochloric acid (2:1). The solvents were removed under reduced 
pressure. The residue was basified with saturated sodium cartx>nate solution and extracted 

30 with dichloromethane (x3). The combined organic solutions were dried (MgS04), filtered and 
evaporated under reduced pressure. The residue was purified using column chromatography 
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on silica gel using an eiuant of dichloroniethane:methanol:0.88 ammonia (98:2:0.25) to afford 
the title compound as a gum, 540mg. 
LRMS:m/z228 (MH*) 



A mixture of the title compound from preparation 47 (200mg. 0.70mmol), ammonium 
formate {1.4g, 22.2mmol), and 10% palladium on carbon (90mg) in methanol (10ml) was 
10 heated under reflux for 2 hours. The cooled reaction mixture was filtered through Celite®, 
washing through with additional methanol. The filtrate was evaporated under reduced 
pressure to give a yellow oil. The crude product v\^s purified by column chromatography on 
silica gel using dichloromethane:methanol:0.88 ammonia (95:5:1) as eiuant to afford the title 
compound, 56mg. 

15 'H NMR (400MHz. CDCI3): 6 [ppm] 2.12 {2H. m). 2.63 (4H. m), 3.02 (1H. m). 3.18 

(2H, d), 3.50 (1H. s). 7.22 (2H. m). 7.42 (1H, m), 7.66 (1H, m). 
LRMS:m/z 214.5 (MH*) 



A solution of the title compound from preparation 48 (1.48g, 3.20mmol) In 4M 
hydrochloric acid in dioxan (15m!) was stirred for 2 hours at room temperature. The solvent 
25 was evaporated under reduced pressure and the oily residue partitioned between 
dichloromethane and sodium carbonate solution. The phases were separated and the 
aqueous layer was extracted with dichloromethane (2x). The combined organic solutions were 
dried (MgS04). filtered and evaporated under reduced pressure. 



P REPAR ATION 55 
1 3>Azabicvclor3. 1 .Olhex-^-vi V2>meth vt.1 H^ben^lmidazQle 




PREPARATION 5g 
/V>f44r5^xo-f 8-A2abicvclor3,2. 1 ]Qct>3. y1 V1 .2 4>nyadia7nl^3- 
ynmethv^Dhenvf^methanesulphonamiriA 




NHS02Me 
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The -residue was purified by column chromatography on silica gel. using an elution 
gradient of dichloromethane: methanol: 0.88 ammonia (98:2:0 to 89:10:1) to afford the title 
compound as a brown solid, 375mg. 

NMR (400MHz. CDCI3): 5 [ppm] 1.70 (4H, m). 1.90 (6H. m). 3.00 (3H. s). 3.30 (1H. 
5 m). 3.58 (1H. bs). 3.62 (1H. m). 4.00 (2H. s). 7.15 (2H. d). 7.30 (2H. m). 
LRMS:mte 363.1 (MH*). 

pRFPARATION 57 
7 ^f . ^n-9-MPthvi-iH.hfin7imidaz o i-i-yn-:^-oxa-9^2abicvclor3.3.llnonane 



10 




O 

Ammonium fomiate (1g. 15.8mmol) was added to the title compound of preparation 
49 (1.12g. 3.2mmol) and palladium hydroxide (O.lg) in ethanol (50ml). and the mixture 
heated under reflux for 2 hours. The reaction was allowed to cool to room temperature and 
filtered through Arbocel®. The solvent was evaporated under reduced pressure and the 
15 residue purified by column chromatography on silica gel. using an elution gradient of 
dichloromethane:methanol:0.88 ammonia (97:3:0 to 89:5:1) to afford the title oompouncl. 
651 mg. 

Found: C. 67.86; H. 7.79; N. 1 5.47%. 
C15H19N2O; 0.5 H2O requires C. 67.64; H. 7.57; N 15.78%. 
20 NMR (400 MHz. CDCI3): 6 [ppm] 2.10 (2H. m). 2.65 (3H. s). 2.80 (2H. m). 3.18 

(2H, s). 3.90-4.00 (4H. m). 5.07 (1H. m). 7.18 (2H. m). 7.60 (1H. d). 7.70 (1H. d). 
LRMS:m/z 258.2 (MH*) 



PRFPARATION 58 
7-ftnrf<v/2-Mf»thyl.1 H-hen7 imiria7n1.1-vn-a-oxa-9-azahicvdor3.3 Unonane 




A solution of the title compound from preparation 50 (1.64g. 4.59mmol) and 4M 
hydrochloric acid in dioxan (15ml) was stirred at room temperature for 1 hour. The solvent 
30 was evaporated under reduced pressure and the residue basified to pH 8 with saturated 
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aqueous sodium cart>onate solution. The aqueous layer was extracted with dichloromethane 
(2X). The combined organic solutions were washed with brine, dried (MgSO*). filtered and 
evaporated under reduced pressure to afford the title compound as a dark solid. 1.08g. 

NMR (400MHz. CDCb): S Ippml 2.20 (2H. m). 2.60 (2H. m). 2.65 (3H. s). 3.25 (2H. 
m). 3.72 (4H. m). 4.70 (IH. m). 7.20 {2H. m). 7.70 (1H. m). 7.75 (1H. m). 
LRWIS: m/z 258.1 (MH*) 

PRPp/^RATlON 59 
7-/»yo-7-Methy»-1^^-hpn7imida70l-1-VIV3-thig-Q- f^7f^hirYr|of3 3 11non9ne 




, W 

Tris(dibenzylidineacetone)dipalladlum (176mg 0.192mmol) and 1.4 

. . ..^ MM ...Mfn of'irroH tnr 7.r\ minutes in 

bis{dlphenylphosphlno)butane io^mg u.ia-tiniiiui; — — — 

tetrahydrofuian. A solution of the title compound from preparation 51 (1.2g 3.80mmol) and 2- 

mercaptobenzoic add (0.70g 4.6mmol) in tetrahydrofuran (10ml) was added and the solution 
15 stirred for 16 hours then evaporated under reduced pressure. The red solid was purified by 

column chromatography on silica gel. using an eluant of dichloromethane: methanol (97:3). 

The product was dissolved in dichloromethane and vrashed with saturated sodium bicarbonate 

solution, water and brine. The organic layer was dried (MgSO^). filtered and evaporated under 

reduced pressure to afford the title compound as a tan solid. 0.66g 
20 'H NMR (400 MHz. CDCb): 5 Ippm] 2.05 (2H. m). 2.52 (2H. d). 2.63 (3H. s). 2.83 (2H. 

m). 3.30 (2H. d). 3.60 (2H. s). 6.70 (IH. m). 7.1-7.23 (2H. m). 7.60 (1H. m). 7.70 (IH. m). 
LRMS:mte 274.3 (MH*) 

ppFPARATION 60 

25 1 ^(Rt>nyytQXY V^>hnnvn-3-a7fttidinecart>oxvlic acid 

Q 

OH 




30 



A solution of 3-azetidine carboxylic acid (0.50g. 4.9mmol). trimethylsilyl chtoride 
(1.25ml. 9.8mmol) and N-ethyldiisopropylamine (2.20ml. 12.6mmol) was heated under reflux 
in dichloromethane (20ml) for 20 minutes. The reaction mixture was cooled in an Ice bath and 
benzyl chloroformate (0.92ml. 6.4mmol) added. The mixture was stirred at room temperature 
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for 72 hours before quenching with saturated aqueous sodium bicartjonate solution. The 
layers were separated and the aqueous phase was acidified to pH2 with 2N hydrochloric add 
and extracted, with ethyl acetate (3x). The combined organic extracts were dried (MgS04). 
filtered and evaporated under reduced pressure to afford the title compound as a brown oil. 
5 1.01g. 

'H NMR (400 MHz. CDCI3): 6 [ppm] 3.44 (1H. m). 4.21 (4H. d). 5.09 (2H. s). 7.28-7.41 

(5H. m). 

LRMS: m/z253.1 (MNH/). 

PRPPARAHON g1 
-j- f fff ff-pt itnvyeaf hnnYiyA^retidineRarboxvlic add 




Di-ferf-butyl dicarbonate (3.02g. 13.8mmol) was added to a suspension of 3-azetidirie 
carboxylic add (1g, lOmmol) and potassium carbonate (1.8g. 13mmol) in water (18ml) and 
15 dioxan (18ml) at 0»C. with stirring and allowed to wami to room temperature. The mixture was 
stirred for 15 hours and then concentrated under reduced pressure. The residue was addified 
to pH 4 by addition of 1M dtric add solution and extracted with dichloromethane (x3). The 
combined organic extracts were washed with water then brine, dried (MgS04). filtered and 
solvent evaporated under reduced pressure to afford the title compound as a white solid. 2.1g. 
20 'H NMR (400 MHz. CDCI3): 6 [ppm] 1.44 (9H. s). 3.38 (1H. m). 4.14 (4H. m). 

LRMS: m/z 200 (MIT). 

PRf-PARATIQN62 

terf-Riitvl (^S\ a-f9-m p thvi-iH-h«Mi7irnidayot-l-vl)-8-a7ahicvclor3,2.1TrK?t-8-yl]-1- 

phftnylpropylcarijamate 



ten. 



o 



O^CH^ H3C 




25 



Sodium triacetoxyborohydride (395mg. 1.86mmol) and glacial acetic add (75mg 
1.25mmol) were added to a solution of the title compounds of preparations 52 (300mg 
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1 24mmol) and 7 (341mg. 1.37mmol) in dichloromethane (10ml). and the reaction stirred at 
,oom temperature for 18 hours. The mixture was baslfied with 10% aqueous sod.urn 
cartxjnate solution, and extracted with dichloromethane (2x). The combined organic extract 
were washed with brine, dried (MgSO.). filtered and evaporated under reduced pressure to 
afford the title compound as a white foam. 444mg. 

'H-NMR (400MHz. CDCI3) : 5 [ppm] 1.37 (9H. s). 1.72 (4H. m). 1.88 (1H. m). 1.98- 

2 15 (3H. m). 2.50 (2H. t). 2.62 (5H. m). 3.39 (1H. m). 3.45 (1H. m). 4.55 (1H. m). 4.87 (1H. 
s). 6.50 (1H. m). 7.20 (2H. m). 7.25 (1H. m). 7.36 (4H. m). 7.58 (1H. m). 7.66 (1H. d). 

LRMS:mfe475(MH*) 

pRpPARATION 63 

f^rf f 1 r^-T^nrfo a-rp - nT - thyt-iH-hpnTimiriflroi-i-viva-aaNcYrrlor^ ? 1loct-8-Yn- 

1 .phenvlDrT Tpylp.arfaamate 
HjCv^CH, 



15 



20 



25 




A solution of the title compounds from preparations 7 (480mg. 1.93mmo0. and 53 
(600mg 1.91mmo!) and sodium triacetoxyborohydride (600mg. 2.83mmol) were stirred 
together in a 30ml mfadure of glacial acetic addidichloromethane (1:9) for 30 minutes at room 
temperature. The solvents were removed under reduced pressure and the residue basrfied 
with 6N NaOH then extracted with dichloromethane (x3). The combined organic extracts were 
dried (MgSOO. filtered and evaporated under reduced pressure to afford the title compound 

as a foam. 900mg. 

LRMS:mfe 475.1 (MH*) 

ppFPARATION 64 
p,pHrY^'" f^ ^ 1^or »-fH/q-1-nhenvlnmnvlcarbamate 
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10 



15 



20 




CH3 o 



NHSOjMe 

The tWe compound was prepared from the title compounds from preparations 7 and 
56. following a similar procedure to that described in preparation 62. 

The crude product was purified t)y column chromatography on silica gel. using an 
elution gradient of dichloromethane: methanol (99:1 to 98:2) to afford the title compound as a 
white foam. 392mg. 

NMR (400MHz. CDCI3): 6 [ppm] 1.38 (9H. s). 1.55 (5H. bs). 1.70-2.10 (12H. m). 
2.35 (3H. m). 3.00 (3H. s). 3.19 (1H. m). 3.25 (1H. m). 3.37 (1H. m). 4.00 {2H. s). 7.10-7.30 
(9H. m). 

PRFPARATIQN 65 

^ ^ahiq/niora 3 iin on-Q-vt|-i-nhenvinmnvlcarbamate 




The title compound was obtained as a white solid (90%). from the title compounds of 
preparations 7 and 57. following the procedure of preparation 64. 

Found: C. 69.10; H. 7.91; N. 10.47%. 

C29H38N4O3; O.8H2O requires C. 68.97; H. 7.90; N 10.37%. 

NMR (400 MHz. CDCI3): 5 Ippm] 1.40 (9H. s). 1.78 (2H. m). 1.90-2.08 (2H. m). 
2.62 (3H. s). 2.65-2.95 (6H. m). 3.92 (2H. m). 4.05 (2H. m). 4.90 (1H. s). 5.65 (1H. m). 6.15 
(1H. d). 7.18 (2H. m). 7.25-7.38 (5H. m). 7.42 (1H. d). 7.70 (1H. d). 

LRMS: m/z 491.2 (MH*) 



25 



PRFPARATIQN 6g 

f^rf-R. rtylM f^3-f7-f ftyr>-9-met h Y»-1 H-hfin7imlda70l-1 -vl)-3-thia-Q-P7Rhi(rY0l0f3 , 3 . Ilnon- 
Q-yl]-1 -phRnylproDVln arbamate 
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The title compound was obtained as a white solid (77%). from the title compounds of 
preparations 7 and 59. following the procedure of preparation 64. 

'H NMR (400 MHz. CDCI3): 5 [ppm] 1.4 (9H. s). 1.80-2.0 (4H. m). 2.36 (2H. t). 2.64 
5 (3H. s). 2.70-2.90 (4H. m). 3.35 (2H, s). 3.45 (2H. t). 4.90 (1H. br s). 6.0 (1H. br s). 6.75 (1H. 
m). 7.20 (2H. m). 7.25-7.40 (5H. m). 7.55 (1H. d). 7.70 (1H. d). 

LRMS: m/z 507.1 (MH*) 



10 



PRPPARATION 67 

(iRX :^-(PYo 3^9.MMhvl-lH-b f nTimiHa7oM-vlV8-azabicvclQr3 ? noQt-9-Yn-1- 




A solution of the tiUe compound from preparation 62 (I.OOg. 2.1mmol) and 
trifluoroacetic acid (8ml) in dichloromethane (20ml) was stirred for 60 hours at room 
15 temperature. The solvent was concentrated under reduced pressure and the residue 
quenched with aqueous saturated sodium carbonate solution. This aqueous mixture was 
extracted with dichloromethane (3x) and the combined organic extracts washed with brine, 
dried (MgS04). filtered and evaporated under reduced pressure to afford the title compound. 
600mg. 

20 NMR (400 MHz. CDCb): 8 Ippm] 1.60-1.84 (6H. m). 1.92 (2H. m). 2.01-2.14 (2H. 

bm). 2.51 (3H. m). 2.54-2.66 (4H. m). 3.44 (2H. m). 4.17 (1H. m). 4.52 (1H. m). 7.18 (2H. m). 
7.22-7.28 (1H. m). 7.31-7.41 (4H. m). 7.47-7.53 (1H. m). 7.64-7.69 (1H. m). 
LRMS: m/z 375.6 (MH*). 



25 



pPPPARATION 68 

(1 <^) r^f>nHa ;W9-MPthvt-iH -hftn7imidazol-1-vlV8-azahirvrlnf3 ? 110<1-8-YiT-1- 

PhftnY'P''"PV'^'"''"Q 
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A solution of the title compound from preparation 63 (QOOmg. 1.90mmol) was stirred 
for 1 hour at 40»C in a 30ml mixture of dichloromethane:trifluoroacetic acid (4:1). The solvents 
were removed under reduced pressure, the residue basified vnth saturated sodium cartjonate 
5 solution and extracted with dichloromethane (x3). The combined organic extracts were dried 
(MgS04). filtered and evaporated under reduced pressure to afford the title compound as a 

foam. 330mg. 

LRMS: m/z 375.2 (MH*) 

PRFPARATIQN €9 

(1 P). ;^.p^nr/o-r2 - M^thYl-1H-benzimiria7Ol-1-vlV3-0X?^-f^-t^79WCYCl0r3 3 11000-9-711-1^ 

phenyH- 

pmpanamine 




15 A mixture of the title compounds from preparations 58 (SOOmg. 1.94mmol). and 7 

(533mg. 2.13mmol). sodium triacetoxyborohydride (618mg. 2.91mmol). and glacial acetic add 
(115ml) in dichloromethane (10ml) was stirred at room temperature for 24 hours. The 
reaction was diluted with aqueous saturated sodium carbonate solution, and the phases 
separated. The aqueous layer was extracted witti dichloromethane (2x) and the combined 

20 organic extracts washed with brine, dried (NajSO*). filtered and evaporated under reduced 
pressure. The resulting brovim foam was stirred in 4M hydrochloric acid in dioxan (20ml) for 1 
hour. The excess of solvent was evaporated under reduced pressure and the residue was 
basified with aqueous saturated sodium carbonate solution. The aqueous layer was extracted 
with dichloromethane (3X). The combined organic solutions were washed with brine, dried 

25 (Na2SO<,). filtered and evaporated under reduced pressure to afford the tiUe compound as a 
brown solid. 729mg. 
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'H NMR (400MHz. CDCI3): 6 Ippm] 1.90 (2H. m). 2.30 (2H. m). 2.60 (2H. m). 2.64 
(3H. s). 2.80 (2H, m). 3.00 (2H. m). 3.40 {2H. d). 3.70 (2H. m). 3.90 (2H. m). 4.07 (1H. t). 4.80 
(1H. m). 7.20 (2H. m). 7.25 (1H. m). 7.35 (4H. m), 7.68 (IH. m). 7.78 (1H. m). 

LRMS: m/i 391.1 (MH*) 

5 

PRFPARATION 70 

(1 <;)--^[7-/eyf>-7-Mftthvl-1 H-hfin7imida 7 nl-i-vlV3-oxa-9-37abiCYClQf3 3 nnon-9-Yl1-1- 
phenyl-1 -propanamine trihvdrochloride 




10 A solution of the title compound from preparation 65 (I.IOg. 2.24mmol) in AM 

hydrochloric add in dioxan (10ml) was stirred for 1 hour. The solvent was evaporated under 
reduced pressure to afford Vne title compound as a white solid, 1.30g. 

NMR (400MHz. DMSO-de): 8 [ppm] 2.45-2.70 (3H. m). 2.92 (3H. s). 3.40 (4H. m). 
3.72 (IH. m), 3.83 (IH. m). 3.95-4.10 (2H. m). 4.30(1H. d). 4.45 (2H. m). 5.82 (1H. m). 7.35- 
15 7.55 (5H. m). 7.60 (2H. d). 7.80 (IH. d). 8.80 (2H. bs). 9.10 (IH. d). 12.28 (1H. bs). 
LRMS: mfe 391.2 (MH*) 



PRFPARATION 71 

p^^nr yi a4ar1■<?^-a-f^y^2 ^ ^^»^^-^'"-^"^'"''^^^°'-^'-^'^^^^^'^'^^° f3,2,nQCt-8- 

Y|]-1-phRnvlDroD y»} amino^carhnnyq-l-azetidine Cf»rtX>XViate 




A solution of the title compound from preparation 67 (222mg. 0.59mmol) in 
dichloromethane (5ml) was added to the tiUe compound from preparation 60 (136mg. 
0.58mmol). H3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (136mg. 
25 0.71mmol). N-ethyWiisopiopylamine (lOSfJ. 0.62mmol) and l-hydroxybenzotriazole hydrate 
(88mg. 0.65mmol) in dichloromethane (5ml). The reaction mixture was stirred at room 
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temperature for 20 hours. The solvent was evaporated under reduced pressure and the 
residue taken up in ethyl acetate, washed with water, brine, dried (MgSO^) filtered and 
evaporated under reduced pressure. The residual pale brown solid was purified by column 
chromatography on silica gel. using an eluant of dichloromethane:methanol:0.88 ammona 
5 (95:5:0.5) to afford the title compound as a white solid. 279mg. 

NMR (400 MHz. CDCI3): 5 tppm] 1.62-1.72 (2H. bm). 1.76 (2H. m). 1.94-2.18 (4H. 
m) 2 44-2.58 (3H. m). 2.58-2.68 (4H. m). 3.21-3.32 (1H. m). 3.44 (2H. m). 4.08^-17 (2H. 
bm). 4.55 (1H. m). 5.08 (2H. s). 5.24 (1H. m). 7.08-7.24 (3H. m). 7.28-7.41 (9H. m). 7.46-7.54 
(1H. m). 7.63-7.72 (IH.m). 
10 LRMS: m/z 592.6 (MH*). 

PPFPARATION 72 
f^rf-Pnt Yl 1-rf{(^ ■«g^-a-pyo43 - f? - m ftt hY'-^ H-hen7imida20l-1-Vl)-8-az9biC?YClO 



15 




The tiUe compound was obtained as a white solid (85%). from the title compound of 
preparation 67 and i.l(fert-butoxycarbonyl)aminolcydopentanecarboxylic acid (J. Med. Chem. 
14; 1971: 904). (61mg. 0.27mmol). following the procedure described in preparation 71. 

NMR (400 MHz. CDCI3): 6 Ippm] 1.42 (9H. s). 1.54-1.86 (10H. m). 1.90-2.20 (5H. 
20 m). 2.20-2.37 (2H, bm). 2.37-2.64 (7H. m). 3.41 (2H, bs). 4.52 (1H. m). 4.77 (1H. bm). 5.16 
(1H. m). 7.14-7.22 (2H. m). 7.30-7.38 (4H. m). 7.42-7.58 (2H. bm). 7.63-7.71 (1H. m). 
LRMS: mte 586.1 (MH*). 

PRFPA"ATION 73 

25 ter/.R..tyi nsv;w»nrfo-f3-riH-b ^ n^im.Harni-i-viv8-azabicvclor3 ? 1loot-8^IH- 

phfinviproDvlcarbamate 
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A mixture of the title compounds from preparations 7 (592mg. 2.37mmol). and 54 
(540mg 2 37mmol) and sodium triacetoxytwrohydride (750mg. 3.54mmol) were stirred 
together in a 25ml mixture of gladal acetic acid:dichloromethane (1:9) for 30 minutes at room 
temperature. The solvents were removed under reduced pressure, the residue suspended m 
saturated sodium carbonate solution and extracted with dichloromethane (x3). The combined 
organic extracts were dried (MgSO*). filtered and evaporated under reduced pressure. The 
residue was purified by column chromatography on silica gel using an eluant of 
dichloromethane:methanol:0.88 ammonia (98:2:0.25) to afford the title compound as a foam. 
750mg. 

NMR (400 f^Hz. CDCI3): 5 [ppml 1.35-1.48 (9H. m). 1.60-1.71 (2H. m). 1.87-2.16 
(6H m). 2.29-2.37 (2H. m). 2.69-2.81 (2H. m). 3.32-3.39 (1H. m). 3.42-3.47 (1H. m). 3.68- 
3.76 {1H. m). 4.69-*.82 (1H. m). 4.82^.95 (1H. m). 6.63^.73 (1H. m). 7.23-7.39 (7H. m). 
7.39-7.53 (1H. m). 7.77-7.82 (1H. m). 8.05 (1H. S) 

PREPARATION 74 

f^rf-P" V ■'^-rwisv^nrfo-fa-nH-b Pn7 imi (1a7 . Ql-1-vn -R-f»rf^hiy?YClpf3 ? 1lofft-S-vn-1: 

p^^«»n YlpmpYl>amlnc .>r.flrhnnv»-1-a7PtidinecarbQXV)9te 



20 



25 




A solution of the title compound from preparation 73 (750mg. 1.63mmol) was stirred 
for 5 hours at room temperature in a mixture of dichloromethane:trifluoroacetic acid (4:1). 
(20ml). The solvents were removed under reduced pressure, the residue was basified using 
saturated sodium hydrogen carbonate solution and extracted with dichloromethane (x3). The 
combined organic extracts were dried (MgSO*). filtered and evaporated under reduced 
pressure. The residue was purified by column chromatography on silica gel using an eluant of 
dichloromethane:methanol:0.88 ammonia (98:2:0.25) to afford the title compound as a foam. 
480mg. 

A mixture of this intermediate amine (480mg. 1.33mmol). the title compound from 
preparation 61 (250mg. 1.33mmol) and l-(3-dimethylaminopropyl)-3-ettiylcarbodiimide 
30 hydrochloride (280mg. 1.46mmol) were stirred together for 1 hour at room temperature In 
dichloromethane (10ml). The solvent was removed under reduced pressure, the residue 
dissolved in ethyl acetate and washed witti saturated sodium hydrogen carbonate solution and 
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water. The organic solution was dried (MgSO*). filtered and evaporated under reduced 
pressure The residue was purified by column chromatography on silica gel using an eluant of 
dichloromethane:methanol:0.88 ammonia (98:2:0.25) to afford the tiUe compound as a foam. 

730mg. 

NMR (400 MHz. CDCI3): 6 Ippm] 1.42 (9H. s). 1.60-1.69 (2H. m). 1.96-2.10 {6H. 
m) 2 29-2 35 (2H. m). 2.55-2.74 (2H. m). 3.13-3.26 (1H. m). 3.34-3.40 (2H. m). 4.02-4.18 
(4H. m). 4.66^-76 (1H. m). 5.19-5.26 (1H. m). 7.00-7.13 (IH. bs). 7.23-7.32 (5H. m). 7.32- 
7.45 (3H, m). 7.77-7.82 (IH. m). 8.06 (1H. s). 
LRMS: m/z 544.4 (MH*) 

PRFPARATION75 

/ VL(ff-RAnr>rf-8^^hirvrJor3.2.1 1 ~^---^vtV-3-eytW4-flllorOPhenvl>^^^ 




The title compound from preparation 26 (2.0g, 9.2mmol) was added to 4,. 

15 fluorophenylacetic acid (1.42g. 9.2mmol) N-ethyldiisopropylamlne (1.6ml. 9.2mmol). 1-{3- 
dimethytaminopropyl)-3-ethyl-carbodiimide hydrochloride (1.77g. 9.2mmoO. and 1- 
hydroxybenzotriazole hydrate (1.41. .9.2mmol) in dichloromethane (20ml). The reacbon 
mixture was stirred at room temperature for 16 hours then saturated aqueous sodium 
carbonate solution (30 ml) was added. The layers were separated and the aqueous phase 

20 was extracted with dichloromethane (2x). The combined organic extracts were washed wrth 
water, dried (MgS04). filtered and evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel. using an elution gradient of dichloromethane: 
methanol: 0.88 ammonia (98:2:0 to 95.5:4:0.5) to afford the title compound as a white solid. 
1.04g. 

25 NMR (400 MHz, CDCI3): 5 Ippml 1.40 (2H. m). 1.70 (2H. d). 1.75 (2H. m). 2.02 

(2H. m). 3.18 (2H. s). 3.50 (4H. s). 4.10 (IH. m). 7.00 (2H. m). 7.15-7.32 (7H. m). 
LRMS: m/z 353.1 (MH*). 



30 



pRFPfrRATlON 76 
rarhnwlate 
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HN 




The title compound was obtained (86%) as a white solid, from the title compound of 
preparation 27 and 4-fluorophenylacetic acid, following a similar procedure to that described in 
preparation 75. 

5 NMR (400 MHz. CDCI3): 5 [ppm] 1.10-1.30 (2H. m). 1.38-1.60 (11H. m). 1.83 (2H. 

m). 2.0-2.30 (2H. bm). 3.56 (2H. S). 4.0-4.20 (3H. m). 5.70 (1H, m). 7.10 (1H. m). 7.20-7.30 
(3H. m) 

LRMS: m/z 385.3 (MNa*). 
.,0 PRFPARATiQNTT 

/\ ^^^fr7ahinynlo^3 9 1]nrt-3-vlV3 -^>A^4.fltioronhpnvhnroDanamide 

A mixture of the title compound from preparation 75 (2.69g. 7.63mmol) and 10% 
palladium on carbon {0.5g) in ethyl acetate (30ml) was hydrogenated at 50psi at 50 -C for 48 
15 hours. The reaction mixture was filtered through Arbocel® and the filtrate removed under 
reduced pressure to afford the title compound as a white solid, 1.96g. 

NMR (300 MHz. CDCI3): 5 [ppm] 1.30 (2H. m). 1.65-1.80 (4H. m). 1.80-2.20 (5H. 
m). 3.55 (2H. s). 4.15 (1H. m). 5.20 (IN. d). 7.00 (2H. m). 7.20 (2H. m). 
LRMS: m/z 263.1 (MH*). 




PRFPARATION78 

A/-rR-Ayahicvrlnfa 9 iiQct-3 -yl^-3-findr>-r4-fl.tnmphPnv1>Dmnanamide hVdmChlQri<jg 



HN 
HCI 




A solution of the title compound from preparation 76 (2.04g. 5.62mmol) was stirred in 
25 4M hydrochloric acid solution In dioxan (20ml) . The excess solvent was evaporated under 
reduced pressure to afford the tiUe compound as a white solid. 1.55g. 
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'H NMR (400 MHz. DMSO-de): 8 [ppml 1.85 (4H. m). 2.1 (4H. m). 3.45 (2H. s). 3.7 
(1H. m). 3.85 (2H. bs). 7.1 (2H. m). 7.25 (2H. m). 8.15 (1H. d). 8.85 (1H. bs). 9.1 (1H. bs). 
LRMS:mte 262.9 (MH*). 

P RFPARATION 79 
f/ > rt.p^ rtYl(15;V3-fa-^nrfo4r2-/4- f l.inmnhfinvhar.etv11aminQ>-8-P7?hif7Yr,lQf3 , ^ 
ylt-i-phftnylproovlfarhamate 
CH3 O 



15 




O ^ *F 

The title compound was obtained as a white solid (68%). from the title compounds of 
1 0 preparations 7 and 78. following a similar procedure to that described in preparation 64. 

NMR (400 MHz, CDCI3 ): 5 [ppm] 1.0-2.0 (18H. m). 2.10-2.30 (4H, m). 3.02 (1H;^ 
s). 3.15 (1H. s). 3.50 (1H. s). 4.15 (1H. q). 4.77 (1H. bs). 5.53 (1H. d). 7.04 (2H. m). 7.2-7.4 
(7H. m). 

LRMS:m/i 496.9 (MH*). 



PRFPARATION 80 
^■(ft.f^3«?V3-fiyo-Amino-3 . phPnylprnpvn-fl-a7abicVClof3 ? no<7t-3-Yl}-3-(4- 
fl»Qrophen yl)propananiif1^hYrimfihloride 
NH, 




20 A mixture of the title compounds from preparations 77 (1 .96g. 7.47mmol) and 7 (2.9g. 

9.58mmot). sodium triacetoxyborohydride (2.37g. 11.2mmol). and glacial acetic acid (0.5ml) in 
dichloromethane (30ml) was stirred at room temperature for 16 hours. The reaction mixture 
was basified to pH 8 using saturated sodium bicarbonate solution. The phases were 
separated and the aqueous layer was extiBcted with dichloromeUiane (2x). The combined 

25 organic extracts were washed witti brine, dried (MgSO*). filtered and evaporated under 
reduced pressure. The residue was purified by column chromatography on silica gel. using an 
elution gradient of dichloromeUiane: meUianol (98:2 to 95:5) to afford 2.49g of a white soUd. 
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TTils Intermediate was stirred in 4M hydrochloric add solution In dioxan (20ml) at 
room temperature. The solvent was evaporated under reduced pressure to afford the tifle 
compound as a white solid. 2.26g. 

'H NMR (400 MHz. DMSO-de): 5 [ppm] 1.90 (4H. m), 1.98-2.20 (4H. m). 2.40 (2H. 
m). 2.78 (1H. m). 3.08 (1H, m). 3.80^.02 (3H. m). 4.40 (1H, m). 7.10 (2H. m). 7.25 (2H. m). 
7.42 (2H. m). 7.58 (2H. m). 8.25 (m. 1H). 8.80 (2H. bs). 10.75 (1H. bs). 

LRMS: m/z 396.1 (MH*). 



10 



PRFPARATION 81 
A/.{R-TnSV-3-^nrfo-Amino -3-ph<Hwloropvn-8-agabrcwik>f3.2.110d-,^^ 
fliinmnhenvn pror>anamlde hydrochloride 




15 



The title compound was obtained as a cream solid (quantitative), from the title 
compound of preparation 80. following the procedure of preparation 79. 
LRMS: m/z (MH*) 396.1 (MH*). 



PRFPARATION 82 
1./AnRtylam inntevdQt>entan6carboxvric add 



20 




The title compound was prepared according to the -method described in Bull. Soc. 
Chim. Fr. 1965; 2942. 



25 



PREPARATION 83 
1-Benzvl-3-pyn-olidinecarboxylic acid 




The title compound was prepared according to the method described in J.Org.Chem. 
1968; 33; 3637. 
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PRFPARATION 84 

5 A mixture of the title compound of preparation 26 (7.0g. 32.4mmol). 2. 5- 

difluoronitrobenzene (5.41g. 34.0mmol) and potassium carbonate (13.4g. 0.97mmoC) in 
dimethytformamide (lOOml) was heated to 100»C for 12 hours. The cooled mixhiie was 
concentrated under reduced pressure, dissolved in dichloromethane (300ml) and washed with 
water then brine. The organic layer was dried (MgSO*) and evaporated under reduced 

10 pressure. The residue was purified by column chromatography on silica gel. using an ekient of 
dichloromethane: methanol (98:2:0) to afford the tide compound as a orange solid. 7.6g. 

NMR (400MHz. CDCI3): 5 Ippm] 1.74 (4H. m); 1.95 (2H, m); 2.15 (2H. m); 3.34 
(2H. s); 3.60 (2H. S); 3.8 (1H. m); 6.82 (1H. m); 7.18-7.42 (6H. m); 7.86 (2H. m). 
LRMS: mfz 356.4 (MH*). 



15 



PRFPARATtON 85 

1■(»-RAnrvt-R-aTahi^^/nlQf3■2■ ^lnr^Avl^^flun^o-1 ?-exQ-benrpnfrdiamine 



The title compound of preparation 84 (7.6g. 21.41mmol) and 5% palladium on carbon 
20 (0.8g) in ethanol (50ml) and tetrahydrofuran (150ml) viere stirred under 1 atmosphere of 
hydrogen for 24 hours at room temperature. The reaction was filtered through arbocel and the 
solvent removed under reduced pressure to afford the title compound as a dark red oa, 6.0g. 

'H NMR (400 MHz. CDQa): 8 [ppm] 1.38-1.76 (5H. m): 1.85 (2H. m); 2.06 (2H. m): 
3.26 (2H. s);3.36-3.70 (5H. m); 6.40 (2H. m); 6.60 (1H. m); 7.18-7.40 (5H. m). 
25 LRMS: mfe 326.6 (MH*). 

PRFPARATION 86 
1-(ft-R«.n7y|.8-a7ahinYr.lnf3 ? 1]nrt.3-vl^ -exo -S-fluorO -^H-^mm<i9Z0\S 

30 The title compound of preparation 85 (3.0g. 9.22mmol) was refluxed In triethyl 

orthoformate (20ml) for 16 hours. Excess triethyl orthoformate was evaporated under 
reduced pressure. The oily residue was taken up in toluene (80ml) refluxed with catalytfc para- 
toluenesulfonic acid for 3 hours and concentrated under reduced pressure. The crude product 
was purified by column chromatography on silica gel, using an eluent of dichloromethane: 

35 methanol (98:2) to afford the title compound as a light pink solid. 1.91g. 

NMR (400 MHz. CDCI,): 5 [ppm] 1.8 (2H. q): 1.98 (2H. m); 2.20-2.36 (4H. m); 3.40 
(2H. s); 3.63 (2H, s): 4.56 (1H. m); 7.03 (1H. m);7.20-7.50 (6H. m): 8.03 (1H. s). 
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LRMS:nfite 336.3 (MH*). 



PRFPARATION 87 

5 

The title compound of preparation 86 (1.91g, 5.71 mmol) in etiianol {80ml) was treated 
with ammonium formate (2.75g. 43.6mmol) and 20% palladium hydroxide on cartion (500mg) 
and the mixture was heated to reflux under nitrogen for 5 hours. The cooled mixture was 
filtered through artxjcel and concentrated under reduced pressure. The mixture was dissolved 

10 in dichloromethane (100ml) and washed with saturated sodium blcartxinate solution then 
brine, was dried (MgS04) and concentrated under reduced pressure to afford the title 
compound as a red oil, 1.23g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.77-2.30 (9H. m); 3.72 {2H. s); 4.52 (1H. m); 
7.02 (1H. m): 7.34 (1H. m); 7.44 (1H. dd); 7.98 (1H. s). 

1 5 LRMS: m/z 246.0 (MH*). 



pRPPARATION 88 

terf-RnM MSUM^U^irn^S-fluQ r^ -1H-h<»n7imida70l-1-vl>-8-a7ahinyrM3 ? llQCt-g-Vll-l- 

phenylproDylr.arbamate 

20 

The title compound of preparation 88 (1.23g. 5.03mmol) was stirred in 
dichloromethane (10ml). The title compound of preparation 7 (1.25g, 5.025mmol). sodium 
triacetoxyborohydride (1.60g. 7.55mmol) and glacial acetic add (O.SOmO were added, and the 
solution stirred at room temperature for 16 hours. The reaction mixture was basified with 
25 saturated sodium bicarbonate. The aqueous layer was extracted with dichloromethane (2x) 
and the combined organic extracts washed with brine, dried (MgSO^). filtered and evaporated 
under reduced pressure. The residue was purified by column chromatography on silica gel. 
using an eluent of dichloromethane: methanol (98:2) to afford 1 .505g of a light pink sofid. 

NMR (400 MHz, CDCI3 ): 5 [ppm] 1.20-1.47 (10H. m); 1.62-1.88 (3H. m); 1.90-2.18 
30 (5H. m); 2.20-2.46 (4H. m); 3.38 {1H. s); 3.60 (1H. s); 4.52 (1H. m); 4.90 (1H. m): 7.0 (2H. 
m);7.20-7.50 (5H. m); 7.55 (1H. d); 8.0 (1H. s). 
LRMS: mfe 479.0 (MH*). 



PRFPARATION 89 

terf-Riityl34rt(1.«tV343.ftyrv/-'i-fliiorQ-1H- b Pn7tmida70l-1-vn-8-azabiCVCl0f3?.11<X^-^^ 
Y l].l-phftnvtproT >Yl)BfP'""^ca'^"Y'l-''-3^Pf'f''"ftC?>rtX)XVlate 
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The title compound of preparation 88 (1.505g, 3.15mmol) and 4M hydrochloric acid in 
dioxane (10ml) were stirred for 1 hour. The excess of solvent was evaporated under reduced 
pressure to give a cream solid, which was added to the title compound of preparation 61 
(0.695g. 3.46mmol). diisopropyl ethylamine (2.2ml. 12.6mmol). 1-(3-dimethylaminopropyl)-3- 

5 ethyl-carbodiimide hydrochloride (0.663g. 3.46mmol). and 1-hydroxybenzotriazole hydrate 
(0.467g, 3.46mmoi) in dichloromethane (20ml). The reaction mixture was stinred at room 
temperature for 16 hours, concentrated and dissolved in ethyl acetate then washed with 10% 
sodium carbonate solution. The organic layer was dried (MgS04). filtered and evaporated 
under reduced pressure. The residue was purified by column chromatography on silica gel, 

10 using an eluent of dichloromethane: methanol (99:4) to afford the title compound as a white 
powder. 1.182g. 

NMR (400 MHz. CDCI3): 5 [ppm] 1.4 (10H, m); 1.8 (2H. m); 1.92-2.30 (9H, m); 2.48 
(1H, m); 3.15 (1H. m): 3.42 (2H, m); 3.96-4.20 (4H. m); 4.55 (1H. m); 5.20 (1H. q); 7.02 (1H. 
m); 7.10-7.40 (6H. m); 7.54 (IH. m); 8.0 (1H, s). 
15 LRMS: m/z 489.2 (MH*). 



20 



25 



A/-{3-[3.exo-(2^M6thvl-1H>b enzimida2ol-1-vn-8-azabicVCl0f3,2.1l0Ct-8-VlHT 
phenylprQpyl>cvclo butanecarboyamide dihvdrochloride 




The title compounds of preparation 52 (0.20g. 0.829mmol) and preparation 3 (0.1 74g, 
0.753mmol) were stirred together with sodium triacetoxyborohydride (0.240g. 1.13mmol) and 
acetic acid (0.05ml, 0.833mmol) in dichloromethane (10ml) under an atmosphere of nitrogen 
for 24 hours at room temperature. A solution of 10% sodium carbonate was added and the 
product extracted with dichloromethane. The combined organic extracts were dried (MgS04) 
and the solvent evaporated under reduced pressure. The product was purified by 
chromatography on silica gel using dichloromethane: methanol (98:2) as eluant, then dissolved 



SUBSTITUTE SHEET (RULE 26) 
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in diethyl ether saturated with HCI. Evaporation to dryness provided the title compound, 
127nr»g. 

^H-NMR (400 MHz, CDCI3): 5 [ppm] 1.66-1.80 (4H. m), 1.85-2.23 (10H. m), 2.25-2.40 
(2H. m), 2.50-2.58 (2H. m). 2.65 (3H. s). 3.08 (1H, m). 3.44 (2H. m). 4.58 (1H. m). 5.20 (IH, 
5 m), 6.85 (1H. d). 7.22 (2H. m). 7.28-7.40 {5H, m). 7.52 (IH, m). 7.68 (IH. m) 
LRIVIS: m/z 457.6 (MH*) 

E^MPLE 2 

NI-{MSV3-r3-eyo-f2-Met hyl-1H-ben2imida70l-1-vn-8-azabicvclo[3.2.noct-8-Vl1-1- 

10 pheriylprppyi}cyclobutaneggrt>o?<amid9 




Cyclobutane carboxylic acid chloride (224mg, l.sgmmol) vvas added to the title 
compound of preparation 67 (646mg, 1.72mmol) and triethylamine (505^1, 3.62mmol) in 
dichloromethane (10ml). The reaction mixture was stirred at room temperature for 3 hours 
15 after which time more triethylamine (SOOjil, 3.62mmol) and cyclobutane carboxylic acid 
chloride (104mg, 0.876mmol) were added. Water was added to the mixture, the product was 
extracted with dichloromethane (2X), the combined organlcs were washed with brine, dried 
(MgS04), filtered and evaporated under reduced pressure. The residue was purified by 
column chromatography on silica gel, using an elution gradient of dichloromethane: methanol: 
20 0.88 ammonia (98:2:0.5 to 95:4: 1 ) to afford the title compound as a white powder, 1 96mg. 
Found C. 73.91; H. 8.08; N. 11.82% 
C29H38N40;1H20 requires C, 73.39; H. 8.07; N, 11.80% 

^H-NMR (400 MHz. CDCI3): 5 [ppm] 1.60-1.80 (4H. m). 1.90-2.20 (9H, m). 2.25-2.40 
(3H, m), 2.50-2.58 (2H, m), 2.55-2.65 (4H, m). 3.08 (IH. m), 3.40 (2H, m). 4.58 (IH. m). 5.20 
25 (IH. m). 6.80 (1H. d). 7.18-7.40 (6H, m), 7.50 (IH, m). 7.65 (IH, m) 
LRMS: m/z 457.2 (MH*) 
[ajo -40.0° (C = 0.10, CH2CI2) 

EXAMPLE 3 



SUBSTITUTE SHEET (RULE 26) 
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/ V-{M .<;>-a-fa-ftnrin-(:>-Methv l-1 /•/-henzimidazol-1-vn-8-a2abicvclor3.2. noct-8-vlV1- 
phBHylproovlkwcl ohutanecarboxamide 




The title compound of preparation 68 (565mg. 1.51 mmol). cyclobutanecarboxylic acid 
5 chloride (207 jxl, 1.81 mmol), and triethylamine (464 |il. 3.32mmol) were stirred in 
dichloromethane (15ml) for 18 hours at room temperature. The reaction was diluted with water 
and extracted with dichloromethane (2X). The combined organic extracts were dried (MgS04). 
filtered and evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gei, using an eluant of dichloromethane: methanol: 0.88 ammonia 
10 (98:1 .5:0.5) to affonj the title compound as a white solid, 260mg. 
Found C. 74.13; H. 7.97; N, 11.97% 
C29H36N4O;0.7H2O requires C, 74.23; H, 8.03; N 11.94% 

NMR (400MHz. CDCI3): 5 [ppm] 1.70 (2H. m); 1.82-2.00 (3H. m); 2.10-2.20 (4H. 
m); 2.22-2.35 (4H. m); 2.47 (5H. m); 2.60 (3H, s); 3.00 (1H. m); 3.40 (2H. bs); 4.75 (1H. m); 
15 5.15 (1H, m); 6.30 (1H. d); 7.18 (2H. m); 7.20-7.30 (6H. m); 7.62 (1H, m) 
LRMS: m/z 457.4 (MH*) 

E?V \M PL E 4 

^/-{M.<^^-.•^-f3-exo-f2-M pthvl-1H-benamidazol-1-vl^•8-azabicvclo^3.2.noct-8-vn-1- 
20 phenvlproDv l>tetrahvdrQ-7H-pyran-4-carboxamide 




SUBSTITUTE SHEET (RULE 26) 
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The title compound of preparation 67 (86mg, 0.23mmol) in dicliloromethane (2.5ml) 
was added to tetrahydropyran-4-carboxylic add (30mg. 0.23mmol). 1-(3- 
dlmethylamlnopropyI)-3-ethyl-carbodiimide hydrochloride (53mg, 0.28mmol), N- 
diisopropylethylamine (44^1. 0.25 mmol) and 1-hydroxybenzotriazole hydrate (34mg, 
5 0.25mmol) in dichloromethane (2.5ml). The reaction mixture was stirred for 16 hours at room 
temperature. The solvent was evaporated under reduced pressure and the residue taken up in 
ethyl acetate, washed with water, brine, dried (MgS04) filtered and evaporated under reduced 
pressure. The residual pale brown solid was purified by column chromatography on silica gel, 
using an elution gradient of dichloromethane:methanol:0.88 ammonia (98:2:0.25 to 95:5:0.5) 
10 to afford the title compound as a white solid, 48mg. 
Found C. 70.59; H. 7.83; N. 10.94% 
C3oH38N402;1.3H20 requires C. 70.64; H, 8.02; N. 10.98% 

NMR (400 MHz, CDCI3): 8 [ppm] 1.65 (2H, bm), 1.71-1.92 (6H, m), 1.96-2.22 (4H. 
m). 2.37 (1H, m). 2.46-2.68 (7H. m), 3.39-3.50 (4H, m), 3.98 (2H. m). 4.64 (1H. m). 5.20 (1H, 
15 m), 6.79 (1H, m), 7.13-7.21 (2H, m), 7.23-7.30 (1K, m), 7.30-7.40 (4ri, m), 7.42-7.54 (1H, m), 
7.62-7.72 (1H. m) 

LRMS: m/z 487.3 (MH*) 
Melting point [^C]: 95-96 

20 E) ^MPL,Eg5-16 

The compounds of the following tabulated examples with the general structure: 




were prepared using a similar method to Example 4 from the title compound of 
preparation 67 and the corresponding acids. 
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EXAMPt^E 1g 

1 -Amino-A/-/r 1 SV3-excKr3-f 2-methvl-1 H-benzimidaz ol-l -vn-8-azabicvclQ[3.2. 1 )QCt^- 

yIM -phenylpropyDcyclPpentgneggrboxamidfi 



The title compound of preparation 72 (135mg, 0.23mmol) and trifluoroacetic acid 
(2ml) in dichloromethane (5ml) were stinred for 16 hours. The solvent was evaporated under 
reduced pressure and the residue quenched with aqueous saturated sodium carbonate 
solution. This aqueous solution vt^s extracted with dichloromethane (3x) and the combined 
organic extracts washed with brine, dried (MgS04). filtered and evaporated under reduced 
pressure. The residual pale brown solid was purified by column chromatography on silica gel, 
using an elution gradient of dichloromethane:methanol:0.88 ammonia (98:2:0.25 to 95:5:0.5) 
to afford the title compound as a white solid, 96mg. 

Found C. 71.87; H, 8.26; N. 14.03% 

C3oH39N50;0,9H20 requires C, 71.80; H, 8.19; N. 13.95% 

NMR (400 MHz. CDCIa): 5 [ppm] 1.27-1.89 (11H. m), 1.89-2.18 (5H, m). 2.18-2.35 
(2H, m). 2,41-2.53 (2H, m), 2.55-2.66 (5H. m). 3.40 (2H, bs). 4.52 and 4.77 (1H. 2 x m), 5.06- 
5.18 (1H. m), 7.12-7.22 (2H. m). 7.22-7.33 (1H. m). 7.33-7.39 (4H. m). 7.52-7.59 (1H, m), 
7.63-7.71 (1 H, m). 8.24 and 8.43 (1 H, 2 x m) 

LRMS:m/z 486.9 (MH*) 
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EXAMPlESi7an(j18 
1.Acetyl-N4f1S^..3-f3-endo-f2-methvl-1H-ben2imida20i-1-vn-8-azabicvcto 
yn-1-phenylprQpyl> -3-azetidinecarboxamide 




5 

and 

N-^MSV3-[3>endo-(2-methyl-1H-benzimidazol-1-vlV8-azabicvcio[3.2.1]Qct-8^^^ 

phenylprQpyl}acetamide 




10 1-(3-Dimethyl aminopropyl)-3-ethylcarbodiimide hydrochloride (lOOmg, 0.52mmol) 

was added to a solution of the title compound of preparation 68 (150mg, 0.40nnmol) and 1- 
acetyl-3-azetidinecarboxylic acid (69mg, 0.48mmol) in dichioromethane (10ml). The reaction 
mixture was stirred for 3 hours after which time the solution was evaporated to dryness, re- 
dissolved in ethyl acetate, washed with a saturated aqueous sodium carbonate solution, then 

15 water. The organic layer was dried (MgS04), filtered and evaporated under reduced pressure. 
The crude product was purified by column chromatography on silica gel using 
dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant to afford the title compound of 
example 17 as a white foam (75mg). 

Found C, 67.96; H. 7.44; N. 13.09% 

20 C3oH37N502;1.6H20 requires C, 68.18; H, 7.67; N. 13.25% 
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^H-NMR (400 MHz. CDCI3): 8 [ppm] 1.68-1.80 (2H, m). 1.87 (3H. s). 1.92-2.31 (8H. 
m). 2.40-2.48 (2H. m), 2.63 (3H, s). 3.10 (1H, m), 3.36-3.47 (2H. m), 4.00-4.22 (3H. m). 4.37- 
4.46 (1H. m). 4.68-4.80 (1H, m), 5.20 (1H. m). 6.13 (1H. bd). 7.15-7.41 (8H. m). 7.67 (1H, m) 

LRMS: m/z 500.4 (MH*) 
5 and the title compound of example 18, 20mg. 

^H-NMR (400 MHz. CDCI3): 5 [ppm] 1.71-1.84 (2H. m). 1.96-2.03 (7H. m), 2.05-2.33 
(4H, m). 2.40-2.58 (2H, m). 2.63 (3H. m), 3.38-3.42 (2H. m). 4.72 (1H. m), 5.19 (1H. m), 6.34 
(1H. d). 7.14-7.40 (8H. m). 7.64 (1H. m) 

LRMS: m/z 41 7.2 (MH*) 

10 

EXAMPLE 19 

N-{M SV3-f6-(2-M6thvl-1 H-benzimidazQl-1-vlV3-azablq/ clQf3. 1 OThex-S-yn-l- 
phenvlpropyl)cvelobutanecarboxamide 




15 The title compounds of preparation 55 (0.056g. 0.262mmol) and preparation 8 

(0.091g, 0.394mmol) were stirred togetiier with sodium triacetoxyborohydride (0.083g, 
0.394mmol) and acetic acid (0.015ml, 0.262mmol) in dichloromethane (10ml) under an 
atmosphere of nitrogen for 4 hours at room temperature. A saturated aqueous solution of 
sodium bicarbonate was added and the product extracted with dichloromethane. The 

20 combined organic extracts were washed with water and brine, dried (MgS04) and the solvent 
evaporated under reduced pressure. The product was purified by column chromatography on 
silica gel using ethyl acetate:methanol:0.88 ammonia (97.5:2.5:0.25) as eiuant, then dissolved 
in acetonitrile/water and freeze-dried to provide the title compound, 50mg. 
Found C. 73.35; H, 7.65; N, 12.51% 

25 C27H32N4O;0.75H2O; requires C, 73.36; H. 7.64; N, 12.67% 

^H-NMR (400 MHz. CDCI3): 5 [ppm] 1.80-2.20 (8H, m), 2.20-2.36 (2H. m), 2.40-2.56 
(4H. m), 2.63 (3H. s). 2.88-3.00 (1H, m), 3.37-3.42 (3H. m). 5.06 (1H. m), 6.20 (1H. m). 7.18- 
7.38 (7H, m). 7.40 (1 H. m), 7.64 (1 H, m) 
LRMS: m/z 429.4 (MH*) 

30 [a]o -39.4 (c = 0. 1 0. CH3OH) 
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FXAMPLE2Q 

p-Q YrlnpmpYl-A<L{riffl-a-f3-«?yo -^.MM^'^^*'^v's"'P^^°"V'^3m 

, 7variia7ni-5-v»wuazabicvcio f a 9 i^nrt-s-vn-i-nhenvlDroDvllaofttamide trifliioroacetate 





//S--CH3 



o o 

5 

The title compound of preparation 64 (392mg. 6.58mmoI) and 4M hydrochloric acid in 
dioxan (10ml) were stirred for 1 hour and the reaction concentrated under reduced pressure. 
The residue was partitioned between dichloromethane and aqueous sodium carbonate 
solution and the aqueous layer was extracted with dichloromethane (2X). The combined 

10 organic solutions were washed with brine, dried (MgS04). filtered and evaporated under 
reduced pressure. The resulting colorless oil (150mg. 0.302mmol). cyclopropane acetic acid 
(36mg. 0.363mmol). and 1-{3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride 
(70mg, 0.363mmol) in dichloromethane (5ml) were stirred at room temperature for 16 hours. 
The reaction was basified witii 10% aqueous sodium carbonate solution and extracted with 

15 dichloromethane. The organic layer was washed with water, dried (MgS04). filtered and 
evaporated under reduced pressure. The residue was purified by column chromatography on 
silica gel. using an elution gradient of dichloromethane: methanol (98:2 to 96:4). then 
purification by reverse phase preparative HPLC. using an elution gradient of 0.1% 
trifluoroacetic acid in water.acetonitrile (90:10 to 10:90). to afford the title compound as a wrfiite 

20 solid. 44mg. 

Found C, 55.09; H, 5.77; N. 9.43% 

C3iH39Ns04S;1.5 H20;1CF3C02H requires C, 55.14; H. 6.03; N 9.74% 

NMR (400MHz. CDCI3): 8 [ppm] 0.18 (2H. m); 0.55 (2H. m); 1.05 (1H, m); 1.62 
(2H. m); 1.70-2.10 (11H. bm); 2.18 (2H. d); 2.40 (2H. m); 3.00 (2H. s); 3.23 (2H, m); 3.40 (1H. 
25 bs); 4.00 (1 H. s>; 5.20 (1 H. m); 7.1 0-7.30 (9H, m); 8.40 (1 H. bs) 
LRMS: m/z 578.3 (MH*) 
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EXAMPLE21 

AA^M S^-3-r7- ftyo-r2-Methv^-1 H-ben7imida7ol.1-yh-3-oxa-9-azabicvclof3.3. Unon-Q-vn- 
1-phenylpropyl}cyclobutanecarboxamide 

5 

The title compound of preparation 70 (200mg, 0.4mmol) in dichloromethane (2.5ml) /t 
was added to cyclobutanecarlxjxylic acid chloride (57mg, 0.48mmol), and N- j;; 
diisopropylethylamine (313nl, 1.8mmol) in dichloromethane (2.5ml). The reaction mixture was f:- 
stirred at room temperature for 3 hours, then washed with water and brine. The organic layer r^"? 
10 was dried (MgS04). filtered and evaporated under reduced pressure. The residue was . 
purified by column chromatography on silica gel, using an eluant of dichloromethane: ^ 
methanol (98:2) to afford the title compound as a white powder, 43.2mg. 
Found C, 71.32; H. 7.74; N, 11.31% 
C29H36N402;1H20 requires C, 70.99; H, 7:81; N 11.42% 
15 NMR (400 MHz. CDCI3): 5 [ppm] 1.75 (2H. m); 1.90 (1H. m); 1.95-2.10 (3H. m); 

2.15 (2H, m); 2.30 (2H, m); 2.62 (3H, s); 2.65-2.78 (2H, m); 2.82 (2H. m); 2.92 (2H, d); 3.02 
(1H. m); 3.95 (3H. m); 4.02 (1H. t); 5.28 (1H. m); 5.62 (1H, m); 6.50 (1H. d); 7.18 (2H. m); 
7.30-7.40 (6H. m); 7.70 (1 H. d) 
LRMS: m/z 473.2(MH*) 
20 [alD-31.5(c = 0.54. MeOH) 

EXAMPLE 22 

2-CyclQpropyl-A/-{n S^-3-[7-exo-(9-mRthvl-1 H-benzimidazol-1 -vh-3-oxa-9- 
azabicvclof 3.3. 1 ]non-9-y l]-1 -phenvlpropvllacetamide 
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The title compound of preparation 70 (200mg. 0.4mmoi) in dichloromethane (2.5ml) 
was added to cyclopropane acetic acid (48mg, 0.48mmol). N-diisopropyleth^amine (312fil. 
1.8 mmol). 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (77mg. 0.40mmol). 
5 and 1-hydroxybenzotriazole hydrate (61 mg, 0.40mmol) in dichloromethane (2.5ml). The 
reaction mixture was stin-ed at room temperature for 16 hours, then washed with 10% 
aqueous sodium carbonate solution. The organic layer was dried (l\/lgS04). filtered and 
evaporated under reduced pressure. The residue was purified by column chromatography on 
silica gel, using an elution gradient of dichloromethane: methanol (98:2 to 97:3) to afford the 
10 title compound as a white powder, 109mg. 

Found C. 71.52; H. 7.81; N. 11.41% 
C29H36N4O4;0.8H2O requires C, 71.52; H. 7.78; N 11.50% 

NMR (400 MHz, CDCI3): 8 [ppm] 0.20 (2H. m); 0.6 (2H. m); 1.00 (1H. m); 1.75 (2H. 
dd); 1.95-2.10 (2H. m); 2.18 (2H. d); 2.52 (3H. s); 2.65-2.90 (5H. m); 2.95 (1H. s); 3.92 (2H. 
15 m): 3.95 (1H. s): 4.00 (1H. t); 5.30 (1H, m); 5.62 (1H. m); 6.62 (1H. d); 7.15 (2H. m); 7.30-7.40 
(6H. m); 7.65 (1H. d) 

LRMS:m/z 473.3 (MH*) 
[alo -29 (c = 1 . MeOH) 

20 EXAMPLE 23 

■-^t ,.-^ ?t-Trifluoro-A/-f f 1 5?^-3-[7-exQ- f?-mfithvl-1 H-benzimidazol-1 -vlV3-oxa-9- 
ayahic yclors 3 1 ]non-9-yn -1 -DhenvlDroDvftDroDanamide 
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The title compound of preparation 70 (200mg. 0.4mmoi) in dichloromethane (2.5ml) 
was added to 3,3,3-trifluoropropionic acid (62mg, 0.48mmol), N-diisopropylethylamine (312jil. 
1.8 mmol). 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (77mg, 0.40mmol). 
5 and 1-hydroxybenzotriazole hydrate (61 mg, 0.40mmol) in dichloromethane (2.5ml). The 
reaction mixture was stirred at room temperature for 24 hours, then washed with 10% 
aqueous sodium carbonate solution. The organic layer was dried (MgS04), filtered and 
evaporated under reduced pressure. The residue was purified by column chromatography on 
silica gel. using an elution gradient of dichloromethane: methanol (98:2 to 97:3) to afford the 
1 0 title compound as a white powder. 146mg. 

Found C. 63.14; H. 6.33; N, 10.89% 
C27H3iN4F3O2;0.7H2O requires C, 63.19; H. 6.36; N 10.92%. 

NMR (400 MHz, CDCI3): 5 [ppm] 1.75 {2H, m); 2.08 (2H. m); 2.62 (3H. s); 2.64- 
2.80 (2H, m); 2.82 (2H. m); 2.92 (2H. s); 3.10 (2H, m); 3.95 (3H, m); 4.05 (1H. m); 5.35 (1H. 
15 m); 5.62 (1H, m); 7.10-7.20 (3H. m); 7.30 (3H, m); 7.35 (3H. m); 7.70 (IH. d) 
LRMS: m/z 501.1 (MH*) 
[ajo -30(c=1.MeOH) 

EXAMPLE 24 

20 A/^nSW3-f7-findQ-r2-Met hvl-1H>benzimidazol-1-vn-3-oxa-9-azabicvclor3.3.11non-9-vn- 

1-phenvlpropy l}cyclQbutanecarboxamide 
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The title compound of preparation 69 (200mg. 0.51 mmol) in dichlorometliane (2.5ml) 
was added to cydobutanecarboxylic acid chloride (57^1, 0.61 mmol). N-diisopropylethyteimine 
(133^l. 0.76 mmol), 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (99mg. 
0.51 mmol). and 1-hydroxybenzotriazole hydrate (79mg. 0.51 mmol) in dichloromethane 
5 (2.5ml). The reaction mi)cture was stirred at room temperature for 16 hours, then basified with 
10% aqueous sodium carbonate solution, and the phases separated. The aqueous layer was 
extracted with dichloromethane (2X). The combined organics were washed with brine, dried 
(MgS04), filtered and evaporated under reduced pressure. The residue was purified by 
column chromatography on silica gel. using an elution gradient of dichloromethane: methanol 
10 (98:2 to 96:4) to afford the title compound as a white solid, 133mg. 

Found C, 71.67; H. 7.79; N, 11.46% 

C29H36N4O2;0.7H2O requires C. 71.78; H, 7.77; N 11.55% 

'H NMR (400MH2. CDCI3): 5 [ppm] 1.85 (1H, m); 1.95 (3H, m); 2.10 (2H. m); 2.28 
(4H. m); 2.58 (2H, t); 2.64 (3H, s); 2.75 (2H. m); 3.00 (3H, m); 3.45 (2H, d); 3.90 (2H. t); 4.85 
15 (1H. m); 5.20 (1H, d); 5.82 (1H, d); 7.20 (2H, m); 7.30 (3H, m); 7.38 (2H. m); 7.70 (1H, m); 
7.79 (1H. m) 

LRMS: m/z 473.7 (MH*) 

[a]D -44 (c = 2, MeOH) 

20 EXAMPLE 25 

2-CyoloprQpyl-A/-{(1 S)-3-r7-enc/c>-(2-mgthy|-1 H'b^mm(iazo\-^ -yi)-3-oxa-9- 
agabicyclo[3,3,1lnon-9-ylM"Phenylpropyl}gcetamtclg 




The title compound of preparation 69 (200mg. 0.51 mmol) in dichloromethane (2.5ml) 
25 was added to cyclopropane acetic acid (58^1. 0.61 mmol). N-diisopropylethylamine (133|il. 0.76 
mmol), 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (99mg. 0.51 mmol), and 
1-hydroxybenzotriazole hydrate (79mg, 0.51 mmol) in dichloromethane (2.5ml). The reaction 
mixture was stirred at room temperature for 16 hours, then basified with saturated aqueous 
sodium carbonate solution. The phases were separated and the aqueous layer was extracted 
30 with dichloromethane (2X). The combined organics were washed with brine, dried (MgS04). 
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filtered and evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gel, using an elution gradient of dichloromethane: methanol (98:2 to 
96:4) to afford the title compound as a white solid. 209mg. 
Found C, 71.37; H. 7.81; N, 11.44%. 
5 C29H36N402;1 H2O requires C. 70.99; H. 7.81 ; N 1 1 .42% 

NMR (400MHz. CDCI3): 8 [ppm] 0.2 (2H. m); 0.6 (2H. m); 0.95 (1H, m); 2.02 (2H. 
m); 2.19 (2H. m); 2.32 {2H. m); 2.58 (2H. m); 2.65 (3H. s); 2.78 (2H. m); 2.95 (1H. d); 3.05 
(1H. d); 3.42 (2H, d); 3.90 (2H. t); 4.90 (1H. m); 5.27 (1H. m); 6.22 (1H. d); 7.20 (2H. m); 7.30 
(3H. m); 7.38 (2H. m); 7.68 (1 H. m); 7.78 (1 H, m) 
10 LRMS: m/z 474.4 (MH*) 

lo]D-40(c = 2,MeOH) 

EMMPI.E26 

A/-(M «?V3-r7-e)ff>-f2-Methvl-l H-banzimida ynl-1-vh-3-thia-9-azabicvclor3.3. llnQn-Q-vll- 
15 1-pheny!prop yl}nvclQbutanficarboxamide 




The title compound of preparation 66 {0.936g. 1.85mmol) and 4M hydrochloric acid in 
dioxan (10ml) were stirred for 1 hour. The excess of solvent was evaporated under reduced 
pressure to give a cream solid, which was added to cyclobutanecarboxylic acid (0.2ml. 
20 2.03mmol). N-diisopropylethylamine (1.6ml. 9.2mmol). 1-(3-dimethylaminopropyl)-3-ethyl- 
carbodiimide hydrochloride (390mg. 2.03mmol). and 1-hydroxybenzotriazole hydrate (275mg. 
2.03mmol) in dichloromethane (5ml). The reaction mixture was stirred at room temperature for 
16 hours, concentrated under reduced pressure and dissolved in ethyl acetate then washed 
with 10% aqueous sodium cariaonate solution The organic layer was dried (MgS04). filtered 
25 and evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gel. using an eluant of dichloromethane: methanol (99:1) to afford 
the title compound as a white powder. 656mg. 
Found C. 69.84; H. 7.45; N, 11.17% 
C29H36N4OS;0.6H2O requires C, 69.77; H, 7.51; N 1 1.22% 
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NMR (400 MHz. CDCI3): 5 [ppm] 1.80-2.50 (12H. m); 2.63 (3H. s); 2.70-2.95 (4H. 
m); 3.05 (1H, m); 3.20-3.50 (4H. m); 5.25 (1H. d); 6.35 (IH. d). 6.70 (1H. m); 7.0-7.4 (7H, m); 
7.45 (IH. m); 7.70 (1H, m) 

LRMS: m/z 489.2 (MH*) 



The title compound of preparation 81 (0.2g, 0.42mmol) was added to cyclopropane 
acetic acid (51 mg, 0.52mmol), N-diisopropylethylamine (0.26ml. 1.47 mmol), 1-(3- 
dimethylaminopropyl)-3-ethyl-carbodiimlde hydrochloride (82mg, 0.42mmol), and 1- 
hydroxybenzotriazole hydrate (66mg. 0.42mmol) in dichloromethane (10ml). The reaction 
15 mixture was stirred at room temperature for 16 hours, then washed with a saturated aqueous 
sodium carbonate solution. The organic layer was dried (MgS04), filtered and evaporated 
under reduced pressure. The residue was purified by column chromatography on silica gel, 
using an elution gradient of dichloromethane: methanol (98:2 to 97:3) to afford the title 
compound as a white powder. 40mg. 



C29H36FN3O2;0.8H2O . requires C. 70.79; H. 7.54; N, 8.54%. 

'H NMR (400 MHz. CDCI3): 8 [ppm] 0.18 {2H. m); 0.55 (2H. m); 1.0 (IH, m); 1.20 (2H. 
m); 1.5 (2H. m); 1.6-2.0 (4H, m); 2.0-2.2 (4H, m); 2.2-2.4 (2H. m); 3.1 (IH, s); 3.25 (1H, s); 
3.55 (2H. s); 4.1 (IH. m); 5.1 (IH. m); 5.7 (IH. d); 7.0-7.1 (2H m); 7.2-7.4 (7H. m); 7.8 (IH. d) 



[a]D-31.5(c= I.MeOH) 



EXAMPLE 27 

2-CvclODroDvl-/V-rriS^-3-(3-endo-rr2-f4-fluorQPhenvnacetvl}aminQ}-8- 
azabicvclof3.2 1 1oct-8-vn-1 -phenvlpropyl|ar.etamidR 




Found C. 70.73; H. 7.54; N. 8.47% 



LRMS: m/z 478.4 (MH*) 
[a]D-36.0 (c= 1.0. MeOH) 



EXAMPLE 28 

N-^( 1 SV3-r3-{r3-endo-r4-FluQroDhenynpropanQypamino>-8-azabicvclof3.2 1 |oct-8-yl>- 
1-phenylpropyl]cyclobijtanecarboxamide 
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The title compound of preparation 81 (0.3g, 0.640mmol) was added to 
cyclobutanecarboxylic acid chloride (0.084mi, 0.735mmol) and N-diisopropylethylamine 
(0.38ml, 2.18 mmol) in dichloromethane (10ml). The reaction mixture was stirred at room 
5 temperature for 2 hours and basified with saturated aqueous sodium carbonate solution. The 
phases were separated and the aqueous layer was extracted with dichloromethane (2X). The 
combined organic solutions were washed with brine, dried (MgS04). filtered and evaporated 
under reduced pressure. The residue was purified by column chromatography on silica gel. 
using an elution gradient of dichloromethane: methanol: 0.88 ammonia (98:2:0 to 95.5:4:0.5) 
10 to afford the title compound as a white powder, 80mg. 
Found C, 70.40; H. 7.61; N, 8.12 % 
C29H36FN302;1H20 Tcquires C, 70.28; H, 7.73; N, 8.48% 

NMR (400 MHz, CDCI3): 6 [ppm] 1.20 (2H, m); 1.55 (2H. m); 1.75-2.40 (14H, m); 
3.0 (1H, q); 3.15 (1H, s); 3.25 (1H. s); 3.65 (2H, s); 4.10 (1H. m); 5.10 (1H. m); 5.7 (IH.m); 
15 7.10 (2H, m); 7.15-7.3 (7H.m); 8.9 (IH.s) 
LRMS: m/z 478.0 (MH*) 
[a]D -46.4 (c=1.0. MeOH) 

EXAMPLE 29 

20 A/-[(1SV3-f3-{[3-exo-f4-FluQrophenv l)prQpanoyl]aminQ}-8-azablcvclor3.2 noct-8-VIH' 

phenylpropyll cyclobutanecarboxamide 




F 



The title compound was obtained as a white powder (30%), from the compound of 
preparation 80 (0.2g. 0.42mmol) and cyclobutanecarboxylic acid, following the procedure 
25 described in example 28. 

Found C, 71.36; H, 7.64; N. 8.54% 
C29H36N3O2;0.6H2O requires C, 71.31; H, 7.68; N. 8.60% 

NMR (400 MHz, CDCI3): 8 [ppm] 1.22-1.40 (2H. m); 1.65 (2H. m); 1.75-2.35 (14H. 
m); 2.90 (1H, m); 3.20 (1H. s); 3.25 (1H. s); 3.50 (2H, s); 4.10 (1H. m); 5.10 (2H. m); 7.05 (2H. 
30 m); 7.18-7.30 (7H. m); 7.50 (1H, d) 
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LRMS: m/z 478.5 (MH*) 
[ak-20(c = 0.4. MeOH) 

EXAMPLE 30 

5 9-r:vr.lnproDv UA/-[MS)-3-f3-eyo-(r2-/4-fliiQroph6nvhaeetvnaminoV8- 

azabicvclQr3.2.1toct-8-vn-1-phenvlproDvnacetamicle 




F 



The title compound was obtained as a white powder (20%), from the compound of 
preparation 80 (0.2g, 0.42mmol) and cyclopropane acetic acid (51 mg, 0.52mmol), following 
10 the procedure of example 27. 

Found C, 71.06; H. 7.67; N. 6.48% 
C29H3eFN3O2;0.7H2O requires C, 71.05; H, 7.69; N 8.57% 

'H NMR (400 MHz. CDCI3): 5 [ppm] 0.15 (2H. m); 0.58 (2H. m); 0.95 (1H, m); 1.25- 
1.40 (2H. m); 1.70 (2H. m); 1.75-1.98 (7H. m); 2.10 (2H, m); 2.30 (2H, m); 3.20 (2H. d); 3.45 
15 (2H. s); 4.10 (1H, m); 5.10 (2H. m); 7.00 (2H. m); 7.15-7.35 (7H. m) 
LRMS: m/z 477.9 (MH*) 
[ak -30 (c = 0.4, MeOH) 

EXAMPLE 31 

20 A/-{MSV3-[3-e xQ-r2-Methvl-1H-benzimidazol-1-vn-8-azabicvclor3.2.noct-8-vll-1- 

phenylpropyl>-3-azetidinecarboxamide 
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The title compound was obtained from the title compound of preparation 71 as a clear 
glass in 64% yield using a similar procedure to that described in preparation 52 (alternative 
method). 

Found C. 68.29; H, 7.64; N. 14.01% 
5 C28H35N50;2H20 requires C. 68.13; H. 7.96; N, 14.19% 

NMR (400 MHz, CDCI3): 6 [ppm] 1.56-1.91 (5H. m), 1.97-2.20 (4H, m). 2.44-2.71 
(7H. m). 3.31-3.54 (3H. m). 3.68-3.80 (2H. m), 3.84-3.96 (2H, m), 4.44-4.61 (1H. m). 5.15- 
5.28 (1H, m), 7.12-7.41 (7H. m), 7.44-7.57 (1H. m). 7.61-7.74 (1H. m) 
LRMS: m/z 458.7 (MH*) 

10 

EXAMPLE 32 

A^Mffl-3-r3-ftyn-/2-Meth yl-1H-benzimidazol-1-vl>-8-azabiCVClQf3.2.1lQCt-8-vn-1- 
phenylpropyl>-1-propion yl-3-azetidinefiarbQxamide 




15 Propionyl chloride (14nl, 0.16mmol) was added to a solution of the title compound of 

example 31 (70mg, 0.15mmol) and triethylamine (24nl. 0.17mmol) in dichloromethane (6ml). 
The reaction mixture was stirred at room temperature for 16 hours. The solvent vi/as 
evaporated under reduced pressure and the residue taken up in ethyl acetate, virashed with 
brine, dried (MgS04), filtered and evaporated under reduced pressure. The residue was 
20 purified by column chromatography on silica gel. using an elution gradient of 
dichloromethane:methanol:0.88 ammonia (98:2:0.25 to 90:5:0.5) to afford the title compound 
as a white solid, 29mg. 

Found C. 67.72; H, 7.85; N. 12.48% 
C3iH39Ns02;2H20 requires C, 67.73; H, 7.88; N, 17.74% 
25 'H NMR (400 MHz, CDCI3): 5 [ppm] 1.08 (3H, t), 1.76 (2H, d). 1.94-2.18 (7H. bm). 

2.44-2.67 (8H, bm). 3.26 (1H. m). 3.44 (2H, bs). 4.05-4.24 (3H. m). 4.41 (1H. m), 4.56 (1H, 
m). 5.24 (1H, m), 7.15-7.23 (2H. m), 7.28-7.43 (6H, m), 7.48 (1H, m), 7.63-7.71 (1H. d) 
LRMS: m/z 514.6 (MH*) 
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FXAMPLE 33 

t^- {f-|.«;Va-fa-enrfn4g-Methv M H-hftn?imidayoU1-vlV^-a7ahi(WClof3.2 
phenylpropyl>tetrahvdr r>-3-furancarboxamide 




5 

The title compound of preparation 68 (110mg, 0.29mmol). tetrahydro-3-furanoic acid 
(36mg, 0.31 mmot) and 1-(3-dimethylaminopropyl)-3-ettiylcart)odiimide hydrochloride (62mg. 
0.32mmol) were stirred together for 30 minutes at room temperature in 5ml of 
dichloromethane. The solvent was removed under reduced pressure. The residue was 

10 dissolved in ethyl acetate and washed with aqueous saturated sodium carbonate solution then 
water. The organic phase was dried (MgS04), filtered and evaporated under reduced 
pressure. The residue was purified using column chromatography on silica gel using an eluant 
of dichloromethane:methanol:0.88 ammonia (98.2:0.25) to afford the title compound as white 
foam, 69mg. 

1 5 Found C. 71 .40; H, 7.82; N, 1 1 .62% 

C29H36N4O2:0.9 H2O requires C. 71.25; H. 7.79; N, 11.46% 

'H NMR (400 MHz. CDCb): 5 [ppm] 1.68-1.81 (2H. m). 1.92-2.06 (4H. m). 2.06-2.32 
(7H. m). 2.39-2.53 {2H, m). 2.58-2.65 (3H. m). 2.85-2.97 (1H. m). 3.35-3.45 (2H. m). 3.77- 
3.85 (1H, m). 3.85-3.98 (3H, m). 4.69-4.80 (1H, m). 5.13-5.23 (1H. m). 6.29-6.40 (1H. m). 
20 7.15-7.23 (2H, m). 7.23-7.42 (5H. m). 7.65-7.73 (1H. m) 

LRMS:m/2 473.0 (MH*) 

FXAMPLE 34 

N-{M.<^va-f3-endQ-f2-Mftthvl-1H-tift n7}midazol-1-vl^-8-azabicvr.lof3.2.noct-8-vn-1- 
25 phenylpropvl>t6trahvdro- 2H-pyran-4-carboxamide 
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The title compound was obtained from the title compound of preparation 68 and 
tetrahydro-2/^pyran-4-carboxylic acid in 41% yield using a similar procedure to that descril)ed 
in example 33. 
5 Found C. 71 .93; H. 7.96; N. 1 1 .29% 

C3oH38N402;0.8H20 requires C. 71.91; H. 7.97; N. 11.18% 

NMR (400 MHz. CDCI3): 5 [ppm] 1.68-1.90 (6H. m), 1.94-2.03 (4H. m). 2.06-2.19 
(2H. m), 2.19-2.52 (5H. m). 2.63 (3H. s), 3.32-3.45 {4H. m). 3.98-4.05 (2H. m). 4.68-4.81 (1H. 
m). 5.13-5.23 (1H. m). 5.92-5-97 (1H. d). 7.13-7.23 (2H. m). 7.26-7.40 (6H. m). 7.65-7.68 (1H. 
10 m) 

LRMS: m/z 487.0 (MH*) 

FXAMPLE 35 

t^^n ■<;^-a4'^-«nrfg>-f 2.Mftthyl-1 H-ben :rimidazol-1 -vn-8-azabicvclor3.2 . noct-S-vll-l - 
i5 phPnylnrnpvl >tfttrahvdrQ-2-furancarboxamide 




The title compound was prepared in 67% yield from the title compound of preparation 
68 and tetrahydro-2-furanoic acid using a similar method to that described in example 33. 
Found C. 71.78; H, 7.73; N. 11.63% 
20 C29H36N4O2;0.7H2O requires C. 71 .78; H, 7.77; N. 11 .55% 

'H NMR (400 MHz. CDCI3): 8 [ppm] 1.68-2.35 (12H. m). 2.39-2.55 (2H .m), 2.58-2.65 
(3H. m). 3.32-3.45 (2H. m). 3.84-4.00 (4H, m), 4.32-4.39 and 4.39-4.45 (1H. m). 4.74-4.87 
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(1H. m). 5.13-5.23 (1H, m). 7.13-7.23 (2H. m). 7.23-7.32 (2H. m). 7.32-7.39 (5H. m). 7.65- 
7.71 (1H, m) 

LRMS: m/z 473.0 (MH*) 

EXAMPLE .-^R 

1 -Acetvl-/V/-I ( 1 SV3-[3-finrif>-n H-ben7im ida7nl-1 -vl^-fi-azabicvclQf3.2. 1 loct-a-vll-l - 
DhenvlDrQDVlU3.ayftfirlinecarbQxamirift 



The title compound of preparation 73 (730mg. 1.34mmol) was stin-ed for 8 hours at 



1 0 room temperature in a 1 0ml mixture of dichloromethanertrifluoroacetic acid (4: 1 ). The solvents 
were removed under reduced pressure. The residue was basified with saturated aqueous 
sodium hydrogen carbonate solution and extracted with dichloromethane (x4). The combined 
organic layers were dried (MgSO*), filtered and evaporated under reduced pressure to afford 
a foam, 500mg. 

15 This intermediate azetidine, (lOOmg. 0.23mmol) and triethylamine (34nl, 0.25mmol) 

were dissolved in dichloromethane (6ml) at 0»C and acetyl chloride (17nl, 0.24mmol) was 
added. The solvent was removed under reduced pressure. The residue was basified with 
saturated aqueous sodium hydrogen carbonate and extracted with dichloromethane. The 
combined organic layers were dried (MgSO*), filtered and evaporated under reduced 

20 pressure. The residue was purified by column chromatography on silica gel using an eluant of 
dichloromethane:methanol:0.88 ammonia (95:5:0.5) to afford the title compound as a foam. 
62mg. 

Found C. 68.31; H, 7.46; N. 13.75% 

C29H35N5O2;1H2O;0.1CH2Cl2 requires C. 68.25; H. 7.32; N, 13.67% 
25 NMR (400 MHz. CDCI3): 6 [ppm] 1.60-1.68 (2H. m). 1.84 (3H. s). 1.94-2.10 (6H. 

m). 2.27-2.39 (2H. m), 2.55-2.74 (2H. m). 3.16-3.29 (1H. m). 3.32-3.42 (2H. m). 4.03-4.24 
(3H, m). 4.35-4.45 (1H. m), 4.65-4.76 (1H. m), 5.16-5.27 (1H, m). 6.87-6.94 and 7.00-7.13 
(1H. m). 7.23-7.32 (5H. m). 7.32-7.44 {3H. m). 7.76-7.82 (1H. m). 8.03-8.06 (1H. m) 
LRMS: m/z 486.0 (MH*) 
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EXAMPLES? 

N-(n S)-3-\3-endO-( 1 H-Benzimidazol-1 -vn-8-azabicycl or3.2. 1 1cjct-a-yll-l -ohenvlpropvIV 
1 -DroDionvl-3-azetidinecarboxamidR 




The title compound was prepared from the title compound of preparation 73 and 
propionyl chloride using a similar procedure to that described in example 36 in 55% yield . 

Found C, 70.19; H, 7.62; N. 13.60% 

C3oH37N502;0.8H20 requires C. 70.09; H, 7.57; N. 13.62 
10 NMR (400 MHz. CDCI3): 5 [ppm] 1.06-1.13 (3H, t). 1.60-1.68 (2H. m), 1.92-2.13 

(8H. m). 2.29-2.39 (2H. m). 2.53-2.74 (2H, m), 3.18-3.32 (1H. m). 3.32-3.42 (2H. m). 4.05- v 
4.23 (3H, m). 4:35-4.45 (1H, m), 4.66-4.76 (1H. m). 5.16-5.27 (1H, m), 6.84-6.94 and 7.06- 
7.13 (1H. m). 7.23-7.32 (5H. m). 7.32-7.44 (3H. m). 7.76-7.82 (1H. m). 8.03-8.06 (1H. m) 

LRMS: m/z 500.0 (MH*) 

15 

E?<AMPI.E 38 

Methvl3-fffl1SV3-f3-exo-r2-methvl-1H-bBn7imiriay n|.1-vlV^-a?ahicvclof3 2 1]ort.a-vn. 
1 -DhenvlDrDDV»amino)carbonvl]-1 -azetldlnecarhnxylate 




20 Methyl chloroformate (11^l, 0.14mmol) was added to a solution of the title compound 

of example 31 (64mg. 0.14mmol) and triethylamine (21fil. 0.15mmol) in dichloromethane 
(5ml). The reaction mixture was stinred at room temperature for 3 hours. The solvent was 
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evaporated under reduced pressure and the residue taken up in ethyl acetate, washed with 
brine, dried (MgS04), filtered and evaporated under reduced pressure. The residue was 
purified by column chromatography on silica get. using an elution gradient of 
dichtoromethane:methanol:0.88 ammonia (98:2:0.25 to 90:5:0.5) to afford the title compound 
5 as a white solid. 20mg. 

NMR (400 MHz, CDCI3): 5 [ppm] 1.69 (2H. bm). 1.78 (2H, bd). 1.95-2.18 (4H, m). 
2.46-2.70 (8H, m). 3.16 (1H. m). 3.44 (2H. bs). 3.64 (3H, s), 4.06-4.14 (2H, m). 4.14-4.24 (2H. 
m). 4.57 (1H, m), 5.13 (1H, m), 7.12-7.23 (3H. m). 7.28-7.32 (3H. m). 7.33-7.42 (1H. m). 7.53 
(1H. m). 7.68(1 H.m) 
10 LRMS: m/z 516.3 (MH*) 



EXAMPLE 39 

1-AQetyl-/V■{(1S^3^3^ex<?^(4-fluo^o-1^/-t?^nzimida2;Q|-^y|)-9-a2^ 
1-phenyipropyl}-3-azetidinecarboxamide 




The title compound of preparation 89 (0.591 g, 1.052mmol) and 4M hydrochloric acid 
in dioxane (lOmI) were stirred for 1 hour. The excess of solvent was evaporated under 
reduced pressure to give a cream solid, which was added to glacial acetic acid (0.072m!, 
1.263mmol), dlisopropyl ethylamine (0.75ml, 4.21 mmol). 1-(3-dimethylamlnopropyl)-3-ethyl- 

20 carbodiimide hydrochloride (0.242g, 1.263mmol), and l-hydroxybenzotriazole hydrate (0.171g, 
1 .263mmol) in dichloromethane (8ml). The reaction mixture was stirred at room temperature 
for 16 hours, concentrated and dissolved in ethyl acetate then washed with 10% sodium 
carbonate solution. The organic layer was dried (MgS04). filtered and evaporated under 
reduced pressure. The residue was purified by column chromatography on silica gel, using an 

25 eluent of dichloromethane: methanol (99:4) to afford the title compound as a white powder, 

o.ieog. 

Found C, 65.28; H, 6.87; N. 13.410% 
C29H34FN5O2.I.7H2O requires C, 65.20; H, 7.06; N, 13.11 
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'H NMR (400MHz. CDCI3): 6 [ppm] 1.75-2.70 (16H. m). 3.24 (1H, m). 3.56 (2H, tn). 
4.02-4.22 (3H, m). 4.40 (1H, m). 4.58 (1H, m). 5.12 (1H. q), 7.02 (1H, m), 7.10-7.42 (7H. m), 
8.0(1H.s) 

LRMS: mfe 505 (MH*) 
5 ta]D -59.0» (c = 1 .0. MeOH) 



The following compounds have been prepared using methods similar to those 
described above: 

10 

N-{(i SV3-f.^flnrio-f2-Methyl-1 H-benzlmidazol-l-yh-B-azabievclofa 2 lloct-a-yn-l- 
phenylpropyl>-1-propionyl-3-azetidinecarboxamide 




15 1-Ac6tyt-A/-{MS)-3-[3-endQ-r2-methvl-1H-benzlmidazQl-1-yh-8-azabicyelQ[3 2 HQCt-8- 

yiyi -phenylDroDvlV2-az6tidineearboxamide 




2-rAcetyirmethynamino]-/\/-^nSV3-r3-endo-r2- methyl-1H-benzimida2ol-1-yh-8- 
20 azabicyclo[3.2.11oct-8-yn-1-phenylpropyl}acetamide 
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3-rAcetvl( methvl)amino1-A/-rf 1 SV3-f 3.fin do-f 2-methvl-1 H-ben?imiriazol-1 -yl)-8- 
a2abicvclof3.2.noct-8-vl^-1-phi=>nvlproDvllproDanam!riP 




2-Methoxv-/V-(f1S^-343-endo-f2-mRthvl.1H-benzimida7o l-1-vlW>-a7ahir^dor3.2.1l^^ 
8-vn-1 -Dhenvlpropvl>aRfitamiriP 




3-MethQXV-/V-in S)-3-r3-endo-(2-methvl-1 H-hRn7imiri a2ol-1-vl^-R-a:rabicvclor3 2 1]nr.t- 
8-vn-1-PhenvlDroDvl>propanamiriP 
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<;^-?l-Ia-pnrio-r2-m « .thYl-1 M-hfinzimirta7ol-1 -vD-S-grahioYr-lof^ , :^ . 1l0Ct- J 
yl]-1-phftnvlDr »PYl>-a-pvrrolifiinRr.art)0XamHte 




yl]-1-phePY'propv'>-2- "^''^-pv">liTlinftr-^'^'^°^a'"'<^6 




■,_fi..t yUA/-»i 5;v'^-f^-Ayo-r2-ethvi- i H - h''"^i'"irt^»i-i-vi>-R-azabicvclQf3 ? Hoct-S-vn- 
1-phflnYlpropYlV3-^ ?fttly<'"*^ga'^"xamide 
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/V-l(1g)-3-f3-eXC>-(2-Ethvl-1H-benzimida7nl -1-vh-R-a7ahir.vclor3.2 1lnrt-fi-yl]-1- 
phenvlproDvlVI-Dropinnvl-a- qzetidinecarhnyamiriP 




1 -Acetvl-/V-( ( 1 SV1 -Phenvl-3-/3-fiyo-f?- arifli inmmPthvh-1 H-ben^imidaznl-l -yl]-B- 
azabiCYClQr3.2.1lOCt-8-vlTDronvh-3-a2etidinfir.a rboxamide 
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A/-ai ffl-1-Phftnvl-3-f 3- ftyo-r2-ftrifluoromethyl>-1 H-benamidazol-1 -vll-8- 
azabicvclors 9 11nct-8-vl> pr"PY')-''-P™P''°"v'-^«^QM'^''"eca^°xamide 




5 

A/-/M -Phenvl-a-{3-eyo-r2 -rtrifluQrQm6thyl^-1 H-behzimidazol-1 -vll-8- 
ayahirynlnfa ? noct-8-v»DroDvhacetamide 




10 7-^Ar.fttvlfmethvhamino1-/\/-fMSV1-Dhe nyl-3-{3-exo-r2-ftrifluoromethvl>-1H- 
hPn?imiria7ol-1-vp -ft-a7abicvclo[3.2.1^oct-8-vftDroDvl^acetamide 
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i-Acetyi-/V-^(1SV3-r3-gxg-(1^-t>gpzimW9TOi'i- yO 

phenvlpropvlV3-a2etidmecarboxamide 




A/-fnSV343-exo-MH-BenzimidazQl-1-ylV8-a2abicv clor3.2.1lQct-8-yl]-1>phenylpro 
1 -propionvl-3-azetidinecarbQxamid6 




1 -AQetyl-/V-{(1 S)-3-[3-excK5-fl»Qro-i H-ben^imi<<9zo|-i -y|)-9-gz9bipycio[3.2, 1 loct-8-yil- 
1-phg^Y^p^Qpy|^3-a2;et^cl^necgrboxamMe 
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A/-{f1<?V3-r3w>yo-r5-Fluoro-1H-benzimidazol-1-vl^-8-azabicyclo[ 3.2 1Toct-8-ylV1- 
ph6nvlDropvn-1-DroDionvl-3-azetidinfiRarhoyamirift 




1-ArfiM-A/-ff 1 SV3-f3-exo-r5-fluorD-2-methvl-1 H-benzimidazQl-l-yiyR- 
azablcvclor3.2. 1 loct-S-vll-l -Dhenvlpropyl>-3-a2etidin6carboxamide 




A/-{MS^-3-f3-exo-f5-Ftuoro-2-methvl-1H-benzimidazQl-1-yn-8-azabicvclof3.2 1]ot:t-8- 
yl1-1-phenvlpropvl>-1-propionvl-3-azetidineearboxamid6 
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yl^-l-phPnylpropviys^a^fttWinf^'-hoyamide 




(9 <^V1 ^Acetvl-N-{f 1 S^-343- p yn-r9_>methvl-1 H-benzimidgzQl-l -vl)-8- 

If^.wj, ww|^. — . . .^w^ ^ ... ■ „,.-.ri.. . . ■■■ 




(? PV1-Arfttyi-N-/M sv3-r v»yft-f9-methvl-1 H-benzimidazQl-1-vl)-9- 
a7ahiRvcior3.2 i|nnt-fl-vi)-i-r >h'*"Y'p>»py'V?-«7etidinecarbQxamide 
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[ARRh/lfmethyhamino]-N-{nSV3-f3-exo -/2-methvl-1H-benzimidazol-1-vl^-8- 
ayahir-yrirtfa ? 1]ort-8-yn-1-Dhenvlpropvtocetamide 




fAr.etvlfmethvl^aminol-N-T MS\-3-f3-exo-f2-methvl-1H-benzimidazol-1-vn-8- 
ayahiRyclQ[3.2.1^Qct-8-Vl]-1-DhenvlDroDv»proDanamide 




1 -Arfth/I-N4M SV3-r3-^xf>-f 2-methvl-1 H-benyimidarol-1 -vn-8-azabicvclor3.2. 1 loct-8- 
yl]-1-phenylpropyl}-3-pyrrolidinecarboxamide 
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inS)-3-r3-eXQ-f2-methvl-1H-benyimiria7ol-l.y|)-fl.ay a bicvclnfa ? 1loet-8-yn-1- 
PhenvlPrODVD-l-ftrtfllinromfithyl^ryrloDrQnanPnarhnvami/^a 




2-Meth0XY-N-{(1S)-3-r3-<?y(^f2-methvl-1H-ben2imiria7nl-1 .vn-8-a7ahirYdor3.2.1loct-ft- 
vn-1 -PhenvlDropyl}anfttamii;^ft 




3-MgthQXY-N-(ng)-3-f3-eX(>f2-methvl-1H-ben7imiria7nl- 1 -vh4?-a7ahiryolof3?1 
vn-1 -Phenvlnrnnvl)prnpanamirity 
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1>Acetvl-A/-{M S>-3-r3-exo-f4-fluoro- 2-methvl-1 H-benzimidazol-1-vh-8- 
pyabicyciof 3 2. 1 1oct-8-v l]-1 -phenylpropyl}-3-azetidinecarboxamide 




A/-(M S^-3-r3-eyQ-M-FluorQ-2-methvl-1 H-benzimid azQl-1 -y I V8-a2abicvclor3.2. 1 1oct-8- 
yl]-1-DhenviDroDvft-3-a2etidinecarboxamide 




1>Methyl-A/-{riSV3-r3-exQ-f4-flu6ro-2-methyl-1H-benzimidazol-1-vlV8- 
azabicydQr3. 2. 1 )Qct-8-vl]-1 ■phenvlDroDviV3>azetidinecarboxamide 




A/>{(1SV3-r3-fiyo-r4-Fluoro-2-methvi-1H-benzimidazol-1-vlV8-azabiCVClor3.2J100t-^^ 
yi]-1>phenylproDvl>-1-Dropionvl-3-azetidlnecarbQxamide 
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2-Methoxv-A/-lf1S)-3-f3-ex<>^4-Fluoro-2-methvt-1H-b enamida2ol-1-yn-8- 
azabicvclor3.2.noct-8-vn-1-phfinvlproDvftacetamide 




A/-{MSV343-eyo-(4-Fluoro-2-methvl-1H-bergimidazol-1-vh-8-azabiq/cloT3P1]oBt-8- 

yn-1 -phenylpropyPacetamide 
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•> i^nrt.a -yn-i-nhenvinronvl>nropanamide 




^yy,^ir ^rinf3 2 nnnt-ft-yn-i-nhpnvinronvlVacetqmide 
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3-rAcetvifmethvnamino1-A/-lf1S>-343-.eyo-f4-fluorQ-2-m6thyt-1H-be 
azabicvclor3.2. 1 loct-8-vn-1 -phenylpropyl}propanamide 




r - fc ^I- ^ - fc T T IT ^- TT--riT — IIITI T J - It T - TT f I I I ^ ITT ' ^ V^YI HT f'-'^ T l^t I J -^^* V J I J 

1-DhenvlproDyl>-3-methyl-3-oxetanecarboxamide 




A/-{nSV3-[3-exc)-(4-Fiuoro-2-methyl-1H-benzimid azoi-1-vlV8-azabicyciof3:> 1]^^^^ 

yl]'i-phenYlpropyi}-3-oxgt9nggarbQxamicig 



SUBSTITUTE SHEET (RULE 26) 



wo 00/38680 



PCT/IB99/02048 



-147- 




3-FthyUA/-{M .9\-3-[3-exo-f^-fltiorQ.1 H -henzimidazoM -vlV8-azabiCVClQr3.2.noct-8-Vn" 
l-phenylpropvl^- r^-Qxetanecarboxamide 




/^■{M<?^.343-Ayn-r4-FluorQ-1H-benzimidazoi-1-vlV8-azabicvcl0f 3.2,11^ 
phenylprQDyi}-3-methv l-3-Qxetanecarboxamide 
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/V-fMS^-3-r3-exo-r4-FluofD-1H-b6n?imiriaynl.1-yl)-8-azabicytA>f3 2.1]oct-a-ylT-1- 
Dhenvlpronyll-a-ftyfttaneearboxamide 




NM 1 SV3-r3-exo-f4-Fluoro-1 H-benzimid azol-1 -vl^-8-azabicvclQ[3.2. 1lQct-8-yl]-1 
Dhenvlpropvl}-a-ayfttidinecarbQxamide 




N-f( 1 SV3-f3-exQ-f4-FIUQro-1 H-benzimidazol-1 -vh-8-a7abi(^yRlof3,2. 1 1oct-8-yn-1 - 
PhenvlPrODVlV1-methvl-3-azetidinecari:>nyamidfi 
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AiL{Mffl-3-r3-eyo-/4-FluQro-1 H-benzimidazol-1-vlV8-a2abicvr,lor3?11oct-9-Vl1-1- 
phenylpropvl} -1-propionyl-3-azetidinecarboxamide 




A/-{(1SV3-f3-fiyo-f4-FluQro-1H-benzimida 7nl-1-vn-8-azabicvclor3.2.nQCt-8-vl1-1- 
phenylpropyl>-2-m ethQxyacetamide 




A/-{riSV3-f3-fixo-f4-FluorQ- 1H-benzimidaynl-1-vn-8-azabicvclor3.2.nQCt-8-V»-1- 

phenylprppYDaoetamicle 
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/V-lf1S>-343-exo-f4-fluorD-1H.^nzimidazQl-1-vlV^-azabicvelor3.2.1]oct.8-vll-1- 
Dhenvlpropyl>-3-mftfhoxvpropanamide 




2-fAcetvlfmethvnamino1-/S/-fMS>-3-f3-eyo44-fluoro-1H-befgimiclagol-l-vh-8- 
a2abicvclor3.2. 1 1oct-8-vn-1 -phenytpropvllacetamide 



O 




3-f Acetvtf methvnamino1-/\/-f n S>-3-f3-exo-f4-fluoro-1 H-benzimidazol-l -yn-S- 
azabicvclor3.2.noct-8-vn-1-phenvlDropvltoropanannide 
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CLAIMS 

1 . A compound of Formula (I); 

5 

[Region a] - [Region P] - [Region Y] - [Region 6] (i) 

wherein [Region oc] is selected from the group consisting of: 

-A. Aryl heterocydyl substituent components comprising: 
10 -1. hetero-phenylmethylene moieties of partial Formula (1.0.0): 




(1.0.0) 

— wherein: the symbol " * " indicates the point of attachment of the moiety of partial Formula 
(1.0.0) to Region P, as hereinafter defined; 

15 — R^ is a member selected from the group consisting of a direct bond; -0-; -C(=0)-; -NR^-; 
and -S(=0)p-; where: 

— R^ is hydrogen or (Ci .C2)alkyl; 

— R^ is a member selected from the group consisting of hydrogen; (Ci .C2)alkyl; 
(Ci .C2)alkoxy; -CN; -OH; and -C(=0)NH2; 

20 — j is an integer selected from 0. 1 , and 2; 

~m is an integer selected from 0, 1, and 2; 

— and R® are each a member selected from the group consisting of -F; -CI; -CO2R'*; 

-OH; -CN; -CONR^R^; -NR^rV; -NR\C(=0)R'b; -NR\C(=0)OR'b; -NR'aS(=0)pR\; 
-S(=0)pNR'*aR'*b; (Ci .C4)alkyl. and (Ci .C4)alkoxy wherein said alkyi and alkoxy are each 
25 substituted with 0 to 3 substituents independently selected from F and CI; 
(Ci .C2)alkoxycarbonyl; (Ci .C2)alkylcarbonyl; and (Ci .C2)alkylcarbonyloxy; where: 
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— p is an integer selected from 0, 1 , and 2; 

— R\ and R\ are each independently selected from hydrogen and (Ci .C2)alkyl; 
—the moiety represented by partial Formula (1.0.1): 

(1.0.1) 

in partial Formula (1.0.0) represents a monocyclic heterocyclic group, or a bicyclic 
benzo-fused ring system containing said heterocyclic group wherein said heterocyclic 
group contains a total of 5- or 6- members of which one or two of said members is 
nitrogen, the presence of the optional second nitrogen atom being represented by: "[N]"; 
wherein said heterocyclic group or ring system are selected from the group consisting 
of pynrolyl; pyrazolyl; imidazolyl; pyridinyl; pyrazinyl; pyrimidinyl; pyridazinyl; piperazinyl; 
indolyl; indazolinyl; benzimldazolyl; qulnoiinyi; feo-quinolinyl; and quinazolinyl; wherein: 

— R^^a is a member selected from the group consisting of hydrogen; F; CI; -COzR^ oxo; 
-OH; CN; NH2; NH(Ci -C2)alkyl; N(Ci -C2)2dialkyl; -CFa; (Ci .C4)alkyl; (C2 .C4)alkenyl; 
(Ci .C4)alkoxy; (C3 .C7)cycloalkyl; and phenyl; wherein said alkyl. alkenyl. alkoxy, cydoalkyi 
and phenyl are substituted with 0 to 2 substituents R® where: 

R® is a member independently selected from the group consisting of F; CI; -COzR"*; -OH; 

cyano; -CONR^R^; -NR^rV; -NR\C(=0)R^; -NR^C(=0)OR^b; -NR^S(=0)pR^; 
-S(=0)pNR^R\; (Ci .C4)alkyl including dimethyl, and (Ci .C4)alkoxy wherein said alkyl 
and alkoxy are each independently substituted with 0 to 3 substituents independently 
selected from F and CI; (Ci .C2)alkoxycarbonyl; (Ci -C2)alkylcarbonyl; and 
(Ci .C2)alkylcarbonyloxy; and 

— is absent or Is a member selected from the group consisting of hydrogen; 
(Ci .C4)alkyl; (C2 -C4)alkenyl; (Ci .C2)alkoxy; (C3 .C7)cycloalkyl; and phenyl; wherein said 
alkyl. alkenyl, alkoxy, cydoalkyi and phenyl are substituted with 0 to 2 substituents R^ 
wherein R^ has the same meaning as above, except that it is selected independently 
selected therefrom; and 

2. hetero-phenylmethylene moieties of partial Formula (1.1.0): 
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(1,1.0) 

—wherein: the symbol " * R^; R®; R^; R®; j and m are as defined further above, except that 
5 all of the above-recited substituents are selected independently of their selection above; 

— ^the moiety represented by partial Formula (1.1.1): 




(1.1.1) 

in partial Formula (1 .1 .0) represents: 
10 — a. a monocyclic heterocyclic group containing a total of 5 or 6 members of which one 
said member is nitrogen and Q is selected from O and S where said S may optionally be 
in the sulfonate form, -S(=0)2; wherein said heterocyclic group is selected from the group 
consisting of oxazolyl; oxazolidinyl; /soxazolyl; thiazolyl; thiazolidinyl; /so-thiazolyl; 
morpholinyl; and thiomorpholinyl; or 

15 — b, a monocyclic heterocyclic group containing a total of 5- or 6- member s of which two 
said members are nitrogen and a third or fourth said member is independently selected 
from N, O. and S where said S may optionally be in the sulfonate form, -S(=0)2; wherein 
said heterocyclic group is selected from the group consisting of triazolyl; triazinyl; 
tetrazolyl; oxadiazolyl; thiadiazolyl; and 

20 — R^^ is selected from the group consisting of hydrogen; F; CI; -COaR^; oxo; -OH; CN; 

NH2; NH{Ci -C2)alkyl; N(Ci -C2)2dialkyl; -CF3; (Ci .C4)alkyl; (C2 .C4)alkenyl; (Ci .C2)alkoxy; 
(C3 .C7)cyc!oalkyI; and phenyl; wherein said alkyl. alkenyl, alkoxy, cycloalkyi and phenyl 
are substituted with 0 to 2 substituents R^^ where: 

R^^ is a member selected from the group consisting of F; CI; -CO2R'*; -OH; -CN; 

25 -CONR^R^; -NR^R^; -NR^C(=0)R\; -NR%C(=0)0R\; -NR^S(=0)pR\; 
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-S(=:0)pNR*aR'*b; (Ci .C4)alkyl including dimethyl, and (Ci .C4)alkoxy wherein said alky! 
and alkoxy are each independently substituted with 0 to 3 substituents Independently 
selected from F and CI; (Ci ,C2)alkoxycarbonyl; (Ci .Czjalkylcarbonyl; and 
(Ci .C2)alkylcarbonyloxy; and 

— R"b is a member selected from the group consisting of hydrogen; (Ci .C4)alkyl; 
(C2.C4)alkenyl; (Ci .C2)alkoxy; (C3 .C7)cycloalkyl; C(=0)(Ci<:4)alkyl; S(=0)2(Ci-C4)alkyl; 
and phenyl; wherein said alkyl. alkenyl, alkoxy, cycloalkyi and phenyl are substituted with 0 
to 2 substituents R^^ wherein R" has the same meaning as in above, except that it is 
selected independently; 

B. a (substituted)-amido-aryl or -heterocyclyl moiety selected from the group consisting of 
-1. alkyl-. alkenyl-, and alkynyl-substituted-amido-aryl moieties of partial Formula (2.0.0): 

R^— t- * 

R— N 

(2.0.0) 

—wherein: the symbol " * "; R^ and R^ are as defined above, except that all of the above- 
recited substituents are selected independently of their selection above; 

—A is a member selected from the group consisting of. 

— 1 . the moiety of partial Formula (2.0.3) 




(2.0.3) 

— ^wherein: the symbol R^; R* and m are as defined above, except that all of the above- 
recited substituents are selected independently of their selection above; and the symbol: 
indicates the point of attachment of the moiety A to the. remaining portions of partial 
Fonmula (2.0.0); 

— 2. the moiety of partial Formula (2.0.4) 
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(2.0.4) 

which represents a monocyclic heterocyclic group, selected from the group consisting 
of pyrrolyl; pyrazolyl; imidazolyl; pyridinyl; pyrazinyl; pyrimidinyl; wherein: the symbol and 
R"b are as defined above, except that all of the above-recited substituents are selected 
independently of their selection above; and the symbol: " * " indicates the point of attachment 
of the moiety A to the other, remaining portions of partial Formula (2.0.0); 

— 3. the moiety of partial Formula (2.0.5) 



(R"a)i 

10 (2.0.5) 
which represents 

— a. a monocyclic heteroaromatic group containing a total of 5- members of which one 
said member is nitrogen and Q is selected from O and S where said S may optionally be 
in the sulfonate form, -S(=0)2; selected from the group consisting of oxazolyl; /soxazolyl; 
15 thiazolyl; and /so-thiazolyl; or 

b. a monocyclic heterocyclic group containing a total of 5- or 6- members of which two 

said members are nitrogen and a third or fourth said member is independently selected 
from N. O, and S where said S may optionally be in the sulfonate form, -S(=0)2; selected 
from the group consisting of triazolyl; triazinyl; tetrazolyl; oxadiazolyl; and thiadiazolyl; and 
20 ^wherein: the R^^a» and j are as defined above, except that all of the above- 
recited substituents are selected independently of their selection above; and the symbol: 
" * " indicates the point of attachment of the moiety A to the other, remaining portions of 
partial Formula (2.0.2); 

— R\ is a member selected from the group consisting of a direct bond; -C(=0)-; and 
25 -S(=0)2-; 

— is (1.) a direct bond; (2.) in the case where is -C(=0)- or -S(=0)2. is a direct bond 
or -(C, -C3)alkylene- wherein any single carbon atom thereof is substituted by 0 to 2 
substituents R^^ where R^^ is a member selected from the group consisting of -F; -CI; 
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-COsR^; -OH; -CN; (Ci -C4)alkoxy; (C3 -CyjcycloalkyI; and phenyl; wherein said alkoxy, 
cycloalkyl. and phenyl are substituted with 0 to 2 substituents R", wherein said R^^ is as 
defined above, except that all of the above-recited substituents are selected Independently 
of their selection above; or (3.) is a member independently selected from the group 
consisting of the moieties of partial Formulas (2.0.6) through (2.0.16), inclusive: 

A AX, 

(2.0.6> (2.0.7) (2.0.8) 

(2.0.9) (2.0.10) (2.0.11) 

(2.0.12) (2.0.13) (2.0.14) (2.0.15) (2.0.16) 



-wherein: the symbol: "-^ " indicates the point of attachment of the moiety to the nitrogen 
atom in partial Formula (2.0.0). and the symbol: " * " indicates the point of attachment of 
the moiety to the other, remaining portions of partial Formula (2.0.0); and R" is as 
defined further above, but selected on an independent basis; 

R^" is selected from the group consisting of hydrogen and (C,-C4)alkyl; and 



-R and R are each selected from the group consisting of -OH; (Ci .C2)alkyl substituted 
by 0 to 3 substituents selected from F; and OH; and (C, .C2)alkoxy; and 

R" is selected from the group consisting of (C, .C6)alkyl; (Cz .C6)alkeny!; and 
(Cz .C6)alkynyl; wherein said alkyi, alkenyl, and alkynyl groups comprising R^' are 
substituted with 0 to 3 substituents R^® where: 

R^° is selected from the group consisting of phenyl; F or CI; oxo; hydroxy; (C, .C2)alkyl; 
{Ci .C3)alkoxy; -C(=0)0R'^ -C(=0)(Ci-C4)alkyl; -S(=0)2(C,-C4)alkyl; -C(=0)Nr2'R~; 
-NR^R^; -NR«C(=0)R^; -NR^^C(=0)0R^; -NR^S(=0)pR^; and -S(=0)2NR^R*». where: 
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— and are each a member independently selected from the group consisting of 

hydrogen and (Ci .C4)alkyl substituted by 0 to 3 substituents selected from the group 
consisting of F and CI; 

-2. cycloalkyl-substituted-amido-aryl moieties of partial Formula (2.1 .0): 

A 



:r' 



R^— N 



(2.1.0) 



—wherein: A; the symbol " * "; R^; rV. and R® have the same meaning as set out above, 
except that all of the above-recited substituents are selected independently of their 
selection above; and 

10 — R^2 is a member selected from the group consisting of -(CH2)n-(C3 .C7)cycloalkyl. where n 
is an integer selected from 0, 1, and 2; in the event n is 0, then the a-carbon atom of said 
(C3 .C7)cycloalkyl is substituted by 0 or 1 (Ci .C4)aikyl or phenyl, where said alkyi or phenyl 
are substituted by 0. 1. or 2 of CH3, OCH3, OH or NH2; and In the event that n is 1 or 2, the 
resulting methylene or ethylene is substituted by 0 or 1 of F; NH2; N(CH3)2; OH; OCH3; 

15 (Ci .C4)alkyl; or phenyl; where said alkyl and phenyl are substituted by 0. 1. or 2 of CH3, 
OCH3, OH, and NH2; and further wherein said (C3 .C7)cycloalkyl is substituted by 0 to 3 
substituents R^® where R^® is as defined further above, but selected independently 

—3. aryl and heterocyclic-substituted-amido-aryl moieties of partial Formula (2.2.0): 

A 

n6 



R 

20 (2.2.0) 

—wherein: A; W^; the symbol: " * "; R'*; R^; and R^ have the same meaning as set out above, 
except that all of the above-recited substituents are selected independently of their 
selection above; and 
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— R is selected from the group consisting of phenyl; furyi; tetrahydrofuranyl; 
tetrahydropyranyl; oxetanyl; thienyl; pyrrolyl; pyrrolidinyl; oxazolyl; isoxazolyl; thiazolyl; 
Isothiazolyl; imidazolyl; pyrazolyl: oxadiazoiyi; thiadlazolyl; triazolyl; pyridyl; pyrazinyl; 
pyridazinyl; piperazinyl; pyrimidinyl; pyranyl; azetidinyl; morpholinyl; parathiazinyl; indolyl; 
Indolinyi; benzo[/>]furanyl; 2;3KlihydrobenzofuranyI; benzothienyl; 1 H-indazolyl; 
benzimidazolyl; benzoxazolyl; benzisoxazolyl; benzthiazolyl; quinolinyl; isoquinolinyl; 
phthalazinyl; quinazolinyl; and quinoxalinyl; wherein (1.) said group R^^ may be substituted 
upon any one or more carbon atoms thereof by 0 to 3 substituents R^ where R^® is as 
defined above, except that it is selected independently; (2.) said group R^ is substituted 
with respect to any one or more nitrogen atoms thereof that is not a point of attachment of 
said aryl or heterocyclic moiety, by 0 to 3 substituents R^^ where R^\is as defined above, 
except that it is selected independently; and (3.) said group R^ with respect to any sulfur 
atom thereof that is not a point of attachment of said heterocyclic moiety, is substituted by 
0 or 2 oxygen atoms; 

[Region PI is an alkyi bridging element of partial Formula (3.0.0)* 

(3.0.0) 

wherein: 

* " is a symbol which represents the point of attachment of the moiety of partial 
Fomnula (3.0.0) to Region a; 

-"-^ " is a symbol which represents the point of attachment of the moiety of partial Formula 
(3.0.0) to Regtony; 

-R'" and R"*^ are independently selected from the group consisting of hydrogen; 
(C1-C2) alkyI including dimethyl; hydroxy; and (C1-C3) alkoxy; 

[Region y1 is an a2a-bicyclic moiety of partial Formula (4.2.0): 




(4.2.0) 



-wherein 



-" * " is a symbol which represents the point of attachment of the moiety of partial Formula 
(4.2.0) to Region p: 
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-"->" is a symbol representing a covalent bond from any of the carbon atoms of the moiety 
of partial Formula (4.2.0) to Region 6; 

-W^ is a direct bond; or is a member independently selected from the group consisting of 
partial Fomnulas (4.2.1) through (4.2.6 ): 

/C.^/ c 

5 

(4.2.1) (4.2.2) (4.2.3) 

'52 
R 

(4.2.4) (4.2.5) (4.2.6) 

—where: 

10 — R®^ is a member selected from the group consisting of hydrogen; phenyl; (Ci .C4)allcyl 
substituted by 0 or 1 substituent independently selected from (Ci .C2)alkoxy and -COaR^ 
(C3.C6)cycloalkyl; -COsR^; ->0; C(=0)(Ci-C3)alkyl: -C(=0)NR^rV -S(=0)(Ci-C4)alkyl; and 
(Ci .C2)alkylcarbonyl; where R^, R%, and rV, are as defined above, but selected on an 
independent basis; 

15 -R®^ is absent or is a member selected from the group consisting of (Ci .C4)alkyl 
substituted by 0 or 1 substituent independently selected from (Ci .C2)alkoxy and -CO2R'* 
where R"* is as defined above; and ->0; it being understood that in the case where substituent 
R^^ is present, the nitrogen atom is in quatemary form; and 

-k. I and m are each an integer selected from 0. 1 . 2, and 3; 

20 [Region 5] is a member selected from the group consisting of: 

-A. a two-nitrogen-atom-containing five-membered heterocyclic moiety of partial Formulas 
(5.0.0) through (5.0.10): 

(5.0.0) (5.0.1) (5.0.2) 



25 
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(5.0.6) 




»60 



5 



(5.0.7) 



(5.0.8) 



(5.0,9) 



(5.0.10) 



-wherein: the symbol: " * " indicates the point of attachment of each of the moieties of partial 
Formulas (5,0.0) through (5.0.10), inclusive, to Region Yl 



consisting of hydrogen; -COzR^ -C(=0)NR^R\; -S(=0)pNR^R\; where: R^ R^; and R^are 
10 as defined above but selected on an independent basis; -^O; (Ci .C2)alkylcarbonyl; 
-(Ci .C4)alkyl; -(CH2)r>.(C3 .C7)cycloalkyl; -(Cz .C3)alkenyl; -(CH2)n.(phenyl); and -(CH2)n.(HETi). 
where n is an integer independently selected from 0. 1, and 2; wherein said (C^ .C4)alkyl. 
alkenyl. cycloalkyl. phenyl, and heterocyclyl groups are independently substituted with 0 to 3 
substituents R^, where: 

15 — HETi is a heterocyclyl group selected from the group consisting of thienyl; oxazolyl; 
isoxazolyl; thlazolyl; isothiazolyl; pyrazolyl; oxadiazolyl; thiadiazolyl; triazolyl; pyridyl; pyrazinyl; 
pyridazinyl; pyrimidinyl; parathiazinyl; and morpholinyl; where: 

— R^^ is a member selected from the group consisting of -F; -CI; -OH; cyano; -C(=0)OR^; 
-C(=0)NR^R^^ -NR^R®^; .NR^C(=0)R^^ -NR^'C(=0)0R''; -NR^S(=0)2R^'; -S(=0)2NR^R^^ 
20 ; (Ci .C4)alkyl including dimethyl, and (Ci .C4)alkoxy wherein said alkyi and alkoxy are each 
independently substituted with 0 to 3 substituents independently selected from F and CI; 
(Ci .C2)alkoxycarbonyl; (Ci .C2)alkylcarbonyl: and (Ci .C2)alkylcarbonyloxy, where: 

— R®® and R^ are each a member selected from the group consisting of hydrogen; and 
(Ci -C2)alkyl; and where said: 
25 -R®\; R®^; R^\i and R®\ through R^', inclusive; R®^a through R^, Inclusive; R®% through R^c 
inclusive; and R% through R^^i inclusive are each a member selected from the group 
consisting of hydrogen; -OH; -CF3; cyano; -(Ci .C3)aIkoxy; -C(=0)OR^ -C(=0)NR^R\; 
'NR\r\] -NR^C(=0)R\; -NR^C(=0)OR^; .NR^S(=0)pRV -S(=0)pNR^R\; where: R^ R%; 
and R'^b are as defined further above but selected on an independent basis; -(Ci .C4)alkyl; 
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-(CH2V(C3.C7)cycloalkyl; -(C2 .C3)alkenyl; -(CHaWphenyl); and -(CH2WHET1). where n Is an 
integer selected from 0, 1, and 2; wherein said (Ci .C4)alkyl. alkenyl. cycloalkyi, phenyl, and 
heterocyclyl groups where heterocyclyJ groups is as defined above, are independently 
substituted with 0 to 3 substituents where: 

5 — is as defined above, or 

~R^a through R^c inclusive; R^g through R^i inclusive; R^^ through R^\ inclusive; and R^g 
through R^^ inclusive may be taken together in their same subscript denominated 

pairs along with the remaining portions of the moieties of partial Formulas (5.0.0) through 
(5.0.2). and (5.0.6) through (5.0.8), to form a fused bicyclic ring system comprising a member 
10 independently selected from the group consisting of benzimidazolyl; purinyl. i.e., 
imidazopyrimidinyl; and imidazopyridinyl; wherein said fused bicyclic ring system is 
independently substituted with 0 to 3 substituents R^, where has the same meaning as 
set out further above, except that it is independently selected therefrom; 

-B. a (substituted)-amide, carbamate, or urea moiety selected from the group consisting 



-1. alkyi-, cycloalkyi-, and alkenyl-(substituted)-amide, carbamate, or urea moieties of partial 
Formula (5.1.0): 



20 —wherein: the symbol " * " is as defined above; 

— R^^ is a member selected from the group consisting of hydrogen and (Ci .C2)alkyl; 

is selected from the group consisting the moieties of partial Fonnulas (5.1.1) through 




,73 



*— N 



W*— R^ 



(5.1.0) 



(5.1.12): 




(5.1.1) 



(5.1.2) 



(5.1.3) 



(5.1.4) 
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(5.1.5) (5.1.6) (5.1.7) (5.1.8) 



A- A- M A 



,74 ^75 



R- R- ,55 

(5.1.9) (5.1.10) (5.1.11) (5.i.i2) 

-wherein: the symbol: « indicates the point of attachment of the moiety W= represented 
by partial Formulas (5.1.1) through (5.1.12). inclusive, to the nitrogen atom in partial 
Formula (5.1 .0). and the symbol: ' * " indicates the point of attachment of the moiety to 
R" as defined further below; 

-R''* and R^* are each selected from the group consisting of hydrogen; (C, .C2)alkyl 
substituted by 0 or 1 substituent Independently selected from OH; and (C, .C2)alkoxy; and 

-R^ is a member selected from the grouo consistina of (C. n.\aiifv/i- /n. r>.-\aitar,x,i 
and -(CH2)„.(C3 .C7)cycloalkyl. where n is an integer selected from 0. 1. and 2; and wherein 
said alkyl. alkenyl. and cycloalkyi groups comprising r" are substituted with 0 to 3 
substituents R^, where: 



--R™ 



is a member selected from the group consisting of oxo; -OH; -(C, -C2)alkyl; 
-(Ci .C3)alkoxy; -CF3; -C(=0)OR™; -C(=0)NR"'r''°: -NR^R™; -NR™C(=0)R'": 
-NR'«C(=0)OR«»: -NR™S(=0)2R~; and -S(=0)2NR"R~ where: 

— R™ and R"* are each a member independently selected from the group consisting of 
hydrogen; and (0, .C4)alkyl; and 

2. aryl and heterocyclyKsubstltuted)-amide. carbamate, or urea moieties of partial Fomiula 
(5.2.0): 



*— N 



R" 



W^-R"" 

(5.2.0) 

wherein: the symbol: " * '; R^^ and W^have the same meanings as under the definitions of 
partial Formula (5.1.0) above, except that they are independently selected therefrom; and 
under W= the symbols: ' and " * • are as defined under partial Formula (5.1.0); and 

R°^ is a member selected from the group consisting of phenyl; cinnolinyi; furyl; thienyl; 
pyrrolyl; oxazolyl; isoxazolyl; thiazolyl; isothiazoiyi; imidazolyl; imidazolinyl; pyrazolyl; 
pyrazolinyl; oxadiazolyl; thiadiazoiyi; triazolyl; pyridyl; pyrazinyl; pyridazinyl; pyrimidinyl; 
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parathiazinyl; indolyl; isoindolyl; indolinyl; benzo[b]furanyl; 2;3-dihydrobenzofuranyl; 
benzo[£7]thiophenyl; 1H-indazolyl; benzimidazolyl; benzthiazolyl; quinolinyl; isoquinolinyl; 
phthalazlnyl; quinazolinyl; quinoxalinyl; wherein: 

— the aryl or heterocycly! moiety is substituted by 0 to 3 substituents R^® where Is 
5 as defined above, but selected on an independent basis; or 

-C. a (substituted)-heterocyclyl moiety independently selected from the group consisting 

of: 

-1 . a heterocyclyl moiety of partial Formula (5.3.0): 




10 (5.3.0) 

-wherein: the symbol: " * " indicates the point of attachment of partial Formula (5.3.0) to 
Region y; Q is N. O or S and 

-partial Formula (5.3.0) represents: 

— a. a monocyclic heterocyclic group containing a total of 5- members of which one said 
15 member is nitrogen and a second said member is selected from O and S where said S may 
optionally be in the sulfonate form, wherein said heterocyclic group is selected from the group 
consisting of oxazolyl; /soxazolyl; thiazolyl; and /so-thiazolyl; or 

— b. a monocyclic heterocyclic group containing a total of 5- members of which two said 
members are nitrogen and a third or fourth said member is independently selected from N, O, 
20 and S where said S may optionally be in the sulfonate form. -S(=0)2; wherein said heterocyclic 
group is independently selected from the group consisting of triazolyl; tetrazolyl; oxadiazolyl; 
and thiadiazolyl; and 

-R^^a and R\ are each a member independently selected from the group consisting of 
hydrogen. -(Ci .C2)alkylcarbonyI; -(Ci .C4)alkyl; -(CH2)iv(C3 .C7)cycloalkyl; -(Cj -C3)alkenyl: 
25 -{CH2)n-(phenyl); and -(CH2)n.(HET2), where n is an integer independently selected from 0. 1. 
and 2; wherein said (Ci .C4)alkyl. alkenyl. cycloalkyi, phenyl, and HET2 groups are 
independently substituted with 0 to 3 substituents R®\ where: 

— j has the same meaning as set forth above, but is selected on an independent basis 
therefrom; 
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— HET2 is a heterocyclyl group selected from the group consisting of thienyl; oxazolyl; 
isoxazolyl; thiazolyl; isothiazolyl; pyrazolyl; oxadiazolyl; thiadiazolyl; triazolyl; pyridyl; pyrazinyl; 
pyridazinyl; pyrimidinyl; parathiazlnyl; and morpholinyl; where: 

— R^^ is selected from the group consisting of -F; -CI; -CO2R'*; -OH; -CN; -CONR^R^; 
-NR^R^; C(=0)(CrC4)alkyI; -NR^C(=0)R^; .NR^C(=0)OR^; -NR^S(=0)R^! 
-S(=0)NR®^R^; (Ci .C4)aikyl including dimethyl, and (Ci .C4)alkoxy wherein said alkyi and 
alkoxy are each independently substituted with 0 to 3 substituents independently selected 
from F and CI; (Ci .C2)alkoxycait>onyl; (Ct .C2)alkylcarbonyl; and (Ci .C2)aIkylcarbonyloxy; 
wherein: 

R^^ and R^ are each a member independently selected from the group consisting of 

hydrogen; and (Ci .C2)alkyl; and 

2. a heterocyclyl moiety of partial Formula (5.4.0): 




(5.4.0) 

p9oa. f^gob. J j^gyg same meanings as set out above, but are selected 



— ^wherein: 
independently. 
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3, A compound which is selected from the group, consisting of: 
A/-{3-[3-exo-(2-Methyl-1 H-benzimidazol-l -yl)-8-azabicyclo[3.2. 1]oct-8-yl]-1. 
5 phenylpropyl}cyc!obutanecarboxamide 

A/-{(1 S)-343-exo-(2-l\4ethyl-1 H-ben2imidazol-1 -y|)^-azabicyclo[3.2. 1]oct-8-y|]-^ 
phenylpropyl}cyclobutanecarboxamide 
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A/-{(1 S)-343-endo-(2-Me%l-1 H-ben2imidazol-1-yl)-8-azaWcyclo^ 
phenylpropyl}cyclobutanecarboxamfde 

A/-{(1S)-3-[3-ex<>(2-Methyl-1H-benzimidazoI-1-yl)-^-azabicyclo[3.2.1]oc^^ 
phenylpropyl}tetrahydro-2H-pyran^-carboxamide 
5 1 -Acetyl-A/-{( 1 S)-3-[3-exo-(2-methyl-1 H-benzimidazoH -yl)-8-azabicyclo[3.2. 1 ] oct-8-yl]-1 - 
phenyl propyl}-3-a2etidine carboxamide 

1 -Hydroxy-A/-{( 1 S)-3-[3-exo-(2-methyl-1 H-benzimldazol-1 -yl)-8-a2abicyclo[3.2. 1 ] oct-8-yl]- 
1 -phenyl propyl}cyclo pentanecarboxamide 

2-Methyl-A/-{(1 S)-3-[3-exo-(2-methyl-1 ^/-benzimidazoH -yl)-8-a2abicyclo[3.2. 1 ] oct-a-yI]-1 - 
1 0 phenyl propyl}cycIopropanecarboxamide 

2-Cyclopropyl-A/-{(1S)-3-[3-exo-(2-nriethyl-1H-ben2ln(iida2ol-1-yl)-«-2^ [3.2.1]oct-8- 
yl]-1 -phenylpropyl}acetamide 

A/-{( 1 S)-3-[3-exo(2-methyl-1 H-benzimidazol-l -yl)-8-azabicyclo [3.2. 1 ]oct-8-ylJ-1 - 
phenylpropyl}tetrahydro-3-furancarboxamide 
15 3,3,3-Trifluor<>/V-{(1S)-3-[3-exch(2-niethyl-1H-benzinriida2ol-1-yl)^^^ 
yl]-1-phenylpropyl}propanamide 

A/-{(1 S)-3-[3-exo-(2-Methyl-1 H-benzimidazol-l -yl)-8-azabicyclo (3.2. 1 Joct-8-yl]-1 - 
phenylpropyl}tetrahydro-2-furancarboxamide 

1 -(Acetylamlno)-A/-{( 1 S)-3-[3-exo-(2-methyl-1 H-benzimldazoM -yl)-8-azabicyclo [3.2. 1 ]oct- 
20 8-yl]-1 -phenylpropyl}cyclopentanecarboxamide 

A/-{(1 S)-3-[3-exo-(2-Methyl-1 H-benzimidazol-l -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
phenylpropy!}acetamlde 

1 -Methoxy-A/-{( 1 S)-3-[3-exo(2-methy 1-1 H-benzimidazoH -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}cyclopentanecarboxamide 
25 1 -Amino-A/-{( 1 S)-3-[3-exo-(2-methy 1-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-yI]-1 - 
phenylpropyl}cyclopentanecarboxamide 

1 -Methyl-A/-{(1 S)-3-[3-exo-(2-methyH H-benzlmidazoH-yl)-8-azabicyclo[3.2. 1]oct-8-yl]-1 - 
phenylpropyl}-2-oxo-4-pyrrolldinecarboxamide 

1 -Acetyl-N-{(1 S)-3-[3-er7do-(2-methyl-1 H-benzlmidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
30 phenylpropyl}-3-azetidinecarboxamide 

A/-{(1 S)-3-[3-e/7do-(2-Methyl-1 H-benzimldazol-1 -yI)-8-a2abicyc!o[3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}acetamide 

A/-{( 1 S)-346-(2-Methyl-1 H-benzimidazol-l -yl)-3-azablcyclo[3. 1 .0]hex-3-yl]-1 • 
phenylpropyl}cyclobutanecarboxamide 
35 2-Cyclopropyl-/V-{(1S)-3-[3-exo-(3-{4-[(niethylsulfonyl)amino]benzyl}-1.2,4-oxadiaz^^^^^ 
8-azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}acetamide 
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A/-{(1S)-3-I7-exch(2-Methyl-1H.ben2imidazo|.1-yl)-3<>xa.9-a2Bb^ 
phenylpropyl}cyclobutanecarboxamide 

2.Cyclopropyl-A/-{(1 S)-3-I7-exo-(2-methyl-1 H-benzimldazoH-yO-S-oxa-g- 
a2abicyclo[3.3.1]non-9-yl]-1"Phenylpropyl}acetamide 

3,3.3-Trifluoro-/V-^(1 S)-3-[7-exo-(2-methyl-1 H-benzimid^^^ 
azabicyclo[3.3. 1 ]non-9-yI]-1 -phenylpropyl}propanamide 

AK(1 S)-3-p^.e/7cfo-(2-MethyM H-benzimidazoH -yl)-3-oxa-9-azabicyclo[3. 3. 1 ]non-9-yl]-1 - 
phenyIpropyl}cyclobutanecarboxamide 

2-Cyclopropyl-A/-{(1 S)-3-[7^ncfo-(2.methyl-1 H-benzlmidazol-1.yl).3^xa-9. 
azabicyclo[3.3. 1 ]non-9-yl]-1 -phenylpropyl}acetamide 

S)-3-[7-exo-(2-Methyl-1 H-ben2imidazo|.1.yl).34hia.9-azabicyclo 
phenyIpropyl}cyclobutanecarboxamlde 

2-Cyclopropyl-A/-[(1S)-3-(3-endo-{[2-(4-fluorophenyl)acetyl]amino}-8-az^ 
yl)-1 -phenylpropyl]acetamide 

A/-I(1S)-3-(3"{[3-e/7do-(4-Fluorophenyl)propanoyl]amino}-8-azabicyclop 
phenylpropyl]cyclobutanecarboxamide 

A/-[( 1 S)-3-{3-{[3-exo-(4-Fluorophenyl)propanoyl]amlno}-8-a2abicyclo[3.2. 1 ]oct-8-yl)-1 - 
phenylpropyl]cyclobutanecarboxamide 

2-Cyclopropyl-/V-[(1S)-3-(3-exo^[2-(4-fluorophenyl)ac^^^ 
y l)-1 -phenylpropyl]acetamide 

A/-{( 1 S)-3-[3-exo(2-Methyl-1 H-benzimidazoM -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}-1-propionyl-3-azetidinecarboxamide 

A/-{(1 S)-343-'e/7do-(2-Methyl-1 H-benzimidazol-1 -yl)-8-azablcyclo[3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}tetrahydro-3-furancarboxamide 

/V-{(1 S)-343-^ndo-(2-MethyI-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.^ 
phenyipropyl}tetrahydro-2H-pyran-4-carboxamide 

A/-{(1 S)-3-[3-endo-(2-Methyl-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}tetrahydro-2-furancarboxamide 

1-Acetyl-A/-{{1S)-3-[3-e/7do-(1H.benzimidazol-1-yl)-8-azabicyclo[3.^ 
phenylpropyl}-3-azetidinecarboxamide 

/V-{(1S)-3-[3-endo-(1H«BenzimidazoM-yl)-8-azabicyclo[3.2.1]oct-8.yl].1^^ 
propionyI-3-azetidinecarboxamide 

Methyl 3-[({(1 S)-3-[3-exo-(2-methyl-1 H-benzimidazoH -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}amino)carbonyl]-1-azetidinecarboxylate 

A/-{(1 S)-3-[3-enc/o-(2-Methyl-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}-1.propionyl-3-azetidinecarboxamide 
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1- Acetyl-A/-{(1S)-3-t3-e/)do-{2-methyl-1H-benzlmida20l-1-yl)-8-aza^ 
yl]-1-phenylpropyI}-2-azetidinecarboxamide 

2- [Acetyl(methyl)amino^A/-{(1 S)-3.[3-endaK2-methyl-1 H-benzim 
a2abicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}acetamide 

5 3-[Acetyl(methyl)amino]-A/-{(1S)-3-[3-e/7do-(2-methyl-1H-ben2im 
azabicyclo[3.2, 1 ]oct-8-yl]-1 -phenylpropyl}propanamide 

2- Methoxy-W-{(1S)-3-[3-endo-(2-methyl-1H-ben2imida2ol-1-yl)-8-a^^ 
8-yl]-1 -phenylpropyl}acetamide 

3- Methoxy-A/-{(1S).343-e/wrfo-(2-methyl-1H-ben2imidazol-1-yl)-8-a2abicyc 
1 0 8-yl]-1 -phenylpropyl}propanamide 

1-Acetyl-AK(1S)-3-[3-endcK2-methy|.1H-benzimidazol-1-^ 
yI]-1-phenylpropyl}-3-pyrrolidinecarboxamide 

1 -Methyl-/V-{( 1 S)-3-[3-encfo-(2-methyl-1 H-benzimidazol-1 -y^ 
yl]-1-phenylpropyl}-2-oxo-4-pyrrolidinecarboxamide 
1 5 1 -Acetyl-A/-{( 1 S)-3-[3-exo-(2-ethyl-1 H-benzimidazoM .yl)-8-azabicyclo[3.2. 1 loct-S-yl]- 

1-phenylpropyl}-3-a2etidinecarboxamide 

/V-{(1S)-3-[3-exo-(2-Ethyl-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1]oc^^^^ 
phenylpropyl}-1-propionyl-3-azetidinecarboxamide 

1 -Acetyl-A/-((1 S)-1 -phenyI-3-{3-exo-[2-(trifluoromethyl)-1 H-benzimidazol-1 -ylJ-8- 
20 azabicyclo[3.2. 1 ]oct-8-yl}propyl)-3-azetidinecarboxamide 

A/-((1 S)-1 -Phenyl-3-{3-exo-I2-(trifIuoromethyl)-1 H-benzimidazol-1 -yl]-8- 
azablcyclo{3.2.1]oct-8-yl}propyl)-1-proptonyl-3-azetidinecarboxamW 

A/-(( 1 S)-1 -Phenyl-3-{3-exo-I2-(trifluoromethyl)-1 H-benzimidazol-1 -yl]-8- 
a2abicyclo[3.2. 1 ]oct-8-yi}propyl)acetamide 
25 2-tAcetyl(methyl)aminol-/V-((1 S)-1 -phenyl-3-{3-exo-[2-(trifluoromethyl)-1 H- 

benzimidazol-1-yl]-8-azabicyclo[3.2.1]oct-8-yl}propyl)acetamide 

1 -Acetyl-A/-{(1 S)-3-f3-exo-( 1 H-benzimidazol-1 -yI).8-azabicycIo[3.2. 1 ^ 
phenylpropyl}-3-azetidinecarboxamide 

/V-{(1 S)-3-[3-exo-(1 H-Benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}- 
30 1 -propionyl-3-a2etidinecarboxamide 

1-acetyl-/V-{(1S)-3-t3-exo-(5-fluoro-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1^ 
1 -phenylpropyI}-3-azetidinecarboxamide 

A/-{( 1 S)-3-[3-exo-(5-Fluoro-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}-1-propionyl-3-azetidinecarboxamide 
36 1-Acetyl-A/-{(1 S)-3-[3-exo-(5-fluoro-2-methyl-1 H-benzimldazol-1-yl)-8- 

azabicyclo[3-2. 1 ]oct-8-yl]-1 -phenylpropyl}-3-azetidlnecarboxamide 
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W-{(1S)-3-[3-excK(5-Fluoro-2-methyl-1H-benzimidazol-1-yl)-8-a2abi(yclo[3.2.1]CKrt-8- 
yll-1-phenylpropyl}-1-propionyl-3-azetidinecarboxamide 

A/K(1S)-3-[3-exo-(2-methyl-1H-benzimida2ol-1-yl)-8-azabicyclo(3.2.1]oct-8-yl]-1- 
phenylpropyl}-3-azetidinecarboxamide 

1- me%l-W4(lS)-3-[3-exo-(2-methyl-1W-benzimidazol-1-yl)-8-azabicyclo[3.2.1]oct-8- 
ylJ-1-phenylpropyl}-3-azetldinecarboxamide 

(2S)-1 -acetyl-A/-{(1 S)-3-[3-exo-(2-methyl-1 H-benzimidazol-1 -yl)-8- 
azabicycloI3.2. 1 ]oct-8-yl]-1 -phenylpropyl}-2-azetldinecarboxamide 

(2f?)-1-acetyl-/V-{{1S)-3-[3-exo-(2-methyl-1H-benzimidazol-1-yl)-8- 
azabicycloI3.2.1]oct-8-yl]-1-phenylpropyI}-2-azetidinecarboxamide 

2- [acetyl(methyl)amino]-A/-{(1S)-3-[3-exo-{2-methyl-1H-benzimidazol-1.y|)-8- 
azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}acetamide 

3- [acetyl(methyl)amino]-A/-{(lS)-3-[3-exo-{2-methyl-1H-benzimidazoH-y|).8- 
azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}propanamide 

1 -acetyl-A/-{( 1 S)-3-[3-exo-(2-methyl-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. IJoct-siyl]- 
1-phenylpropyl}-3-pyrrolidinecarboxamide 

A/-{(1S)-3^3-exo-(2-methyl-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1loct-8-ylJ-1- * 
phenylpropyl}-1-(tiifiuoromethyl)cyclopropanecarboxamide 

2- methoxy-/V-{(1 S)-3-{3-exo-{2-methyl-l H-benzimidazol-1 -yl)-8-azabicycA5[3.2. 1 Joct^- 
yl]-1-phenylpropyl}acetamide 

3- methoxy-/V-{(1S)-3-C3-exo-(2-methyl-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1]oct-8- 
yl]-1-phenylpropyl}propanamide 

1- Acetyl-A/-{(1 S)-3-[3-exo-(4-fiuoro-2-methyl-1 H-benzimidazoI-1-yl)-8- 
azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenyipropyl}-3-azetidinecarboxamide 

A/-{(1S)-3-[3-exo-(4-Fluoro-2-methyl-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1]oct-8- 
yl]-1 -phenylpropyl}-3-azetidinecarboxamide 

1 -Methyl-/V-{(1 S)-3-{3-exo-(4-fluoro-2-methyl-1 H-benzimidazol-1 -yl)-8- 

azabicyclo[3.2.1]oct-8-yl]-1-phenyIpropyl}-3-azetidinecarboxamide. 

A/-{(1S)-3-I3-exo-(4-Fluoro-2-methyl-1H-benzlmidazol-1-yl)-8-azabicycloI3.2.1Joct-8- 
yl]-1-phenylpropyl}-1-prDpionyl-3-azetidinecarboxamide 

2- Methoxy-yV-{(1S)-3-{3-exo-(4-Fluoro-2-methyl-1H-benzimidazol-1-yl)-8- 
azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}acetamide 

/V-{(1S)-3-[3-exo-(4-Fluoro-2-Methyl-1H-benzimidazol-1-yl)-8-azabicycloI3.2.1]oct-8- 
yl]-1 -pheny!propyl}acetamide 

3- Methoxy-/y/-{(1S)-3-[3-exo-(4-fluoro-2-methyl-1H-benzimidazol-1-yl)-8- 
azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}propanamide 
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2- [Acetyi(methyl)amino}-AH(1S)-3-[3-exo-(4-fluoro-2-methyl-1H-benzimid^^ 
azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}acetamide 

3- [Acetyl(methyl)aminoJ-A/-{(1 S)-343-exo-(4-fluoro-2-methyl-1 H-benzimid 
azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}propanamide 

5 A/-{(1 S)-3-[3-ex(>-{4-fluoro-2-methyl-1 H-benzimida20l-1-yl)-8-azabicyclo[3.2.1]oct-8-yll- 

1-phenylpropyl}-3-methyl-3-oxetanecarboxamide 

3-Ethyl-A/-{(1 S)-3-[3-exo-(4-fluoro-2-methy!-1 H-benzimidazoH -yl)-8- 
azabicyclo[3.2.1]oct-8-yl]-1-phenylpropyl}-3-oxetanecarboxamide 

A/-{( 1 S)-3-[3-exo-(4-Fluoro-2-methyM H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8- 
1 0 yl]-1 -phenylpropyl}-3-oxetanecarboxamide 

3-Ethyl-A/-{(1 S)-3-[3-ex(>(4-fluoro-1 H-benzimidazoH -yl).8-a2abicyclo[3.2. 1 loct-8-yl]- 
1-phenylpropyl}-3-oxetanecarboxamide 

N-ii 1 S)-3-[3-exo-(4-Fluoro-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl)-1 - 
phenylpropyl}-3-methyl-3-oxetanecarboxamide 
15 A/-{(1 S)-3-[3-exo-(4-Fluoro-1 H-benzimidazol-1 -yl)-8-azabicycloI3.2. 1 loct-8-yl)-1- 

phenylpropyl}-3-oxetanecarboxamide 

/V-{(1S)-3-I3-exo-(4-Fluoro-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1]oct-8-yl^^ 
phenylpropyl}-3-azetidinecarboxamjde 

/V-{{1S)-3-I3-exo-(4-Fluoro-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1)oct-^^^ 
20 phenylpropyl}-1 -methyl-3-azetidinecarboxamide 

1 -Acetyl-A/-{(1 S)-3-[3-exo-(4-fluoro-1 H-benzimidazoH -yI)-8-azabicyclo[3.2. 1 ]oct-8-yI]- 
1-phenylpropyl}-3-azetidinecarboxamide 

A/-{( 1 S)-3-[3-exo-(4-Fluoro-1 H-benzimidazoM -yl)-8-azabicyclo[3.2. 1 ]oct-8-yl]-1 - 
phenylpropyl}-1-propionyl-3-azetidinecarboxamide 
25 A/-{( 1 S)-3-[3-exo(4-Fluoro-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8-yIl-1 - 

pheny!propyl}-2-methoxyacetamide 

A/-{( 1 S)-3-I3-exo-(4-Fluoro-1 H-benzimidazol-1 -yl)-8-azabicydo[3.2. 1 loct-8^^^^^ 
phenylpropyl}acetamide 

A/-{( 1 S)-3-[3-exo-(4-fluoro-1 H-benzimidazol-1 -yl)-8-azabicyclo[3.2. 1 ]oct-8^ 
30 phenylpropyl}-3-methoxypropanamide 

2- IAcetyl(methyl)amino]-AK(1S)-3-[3-exo-(4-fluoro-1H-benzimldazol-1-yl)-8- 
azabicyclo[3.2. 1 ]oct-8-yl]-1 -phenylpropyl}acetamide 

3- [Acetyl(methyl)amino]'/V-{(1S)-343-exo-(4-fluoro-1H-benzimidazol-1-yl)-^^ 
azabicyclo[3.2.1]oct-8-yl]-1-phenylpropyi}propanamide 

35 

4. A method of treating or preventing a disease or condition mediated by or 
associated with modulation of CCR5 chemokine receptor activity in a patient which is in need 



SUBSTITUTE SHEET (RULE 26) 



wo 00/38680 



-193- 



PCT/IB99/02048 



10 



26 



of such treatment or is a prospective beneficiary of such prevention, comprising administering 
to said patient an amount of a compound claimed in any preceding daim which is 
therapeutically effective to treat or prevent said disease or condition. 

5. A phamiaceutical composition for treating or preventing a disease or condition 
mediated by or associated with modulation of CCR5 chemokine receptor activity comprising 
an amount of a compound claimed in any preceding claim which is therapeutically effective to 
treat or prevent said disease or condition, together with a pharmaceutically acceptable carrier 
therefor. 



6. A method of treating or preventing Infection by human Immunodeficiency virus 
(HIV) in a patient which is in need of such treatment or is a prospective beneficiary of such 
prevention, including treatment or prevention of acquired immunodeficiency syndrome (AIDS) 
resulting therefrom, comprising administering to said patient an amount of a compound .as 

15 claimed in any preceding claim which is therapeutically effective to treat or prevent s^id 
infection by HIV. including AIDS. 

7. A metiiod according to claim 5 furttier including coadministering to said 
patient In combination with a compound as claimed in any of claim 1 to 3, one or more 

20 additional therapeutic agents for treating or preventing HIV infection comprising one or more 
members selected from the group consisting of (1) inhibitors of HIV protease: and (2) 
inhibitors of HIV reverse transcriptase. 



8. A metiiod according to claim 7 wherein: (1) said inhibitors of HIV protease 
comprise one or more members selected from the group consisting of Indinavir, ritonavir, 
saquinavir, nelfinavir, and amprenavin and (2) said inhibitors of HIV reverse transcriptase 
comprise one or more members selected from the group consisting of (a) non-nucleoside 
reverse transcriSptase inhibitors (NNRTIs) selected from nevirapine. delavirdine. and 
efavirenz: and (b) nucleoside/nucleotide inhibitors (NRTIs) selected from zidovudine. 

30 didanosine, zaicitabine. stavudine. lamivudine. abacavir. and adefovir dipivoxll. 

9. A method according to claim 7 wherein said inhibitors of HIV protease and 
said inhibitors of HIV reverse transcriptase comprise one or more members selected from the 
group consisting of indinavir; ritonavir" saquinavir: nelfinavir; amprenavir. nevirapine; 

35 elavirdine; efavirenz; zidovudine; didanosine; zaicitabine; stavudine; lamivudine; abacavir. 
adefovir dipivoxil; FTC; PMPA; fozivudine tidoxil; talviraline; S-1153; MKC-442; MSC-204; 
MSH-372; DMP450; PNU-140690; ABT-378; and KNI-764. 
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10. A method according to claim 7 wherein said method comprises preventing 
HIV infection and said patient being treated is aviremic and/or asymptomatic and is potentially 
or effectively infected with HIV, comprising administering to said patient a combination of 

5 therapeutic agents comprising a member selected from the group consisting of: (i) a 
compound as claimed in claim 1; (ii) one non-nucleoside reverse transcriptase inhibitor 
(NNRTI) in addition to a compound of (I); (iii) one nucleoside/nucleotide inhibitor (NRTI) in 
addition to a compound of (I); (iv) one NRTI in addition to the combination of (ii); and (v) a 
compound selected from inhibitors of HIV protease used in place of said NRTI in 
1 0 combinations (iii) and (iv). 

11. A method according to claim 7 wherein said method comprises treating HIV 
infection and said patient being treated has detectable viremia or abnormally low CD4 counts, 
comprising administering to said patient a combination of therapeutic agents comprising (A) a 

15 member selected from the group consisting of a compound of Formula (I) as defined in claim 
1; and a therapeutic agent comprising one protease inhibitor in combination with two NRTIs; 
or (B) the combination of therapeutic agents recited in (A) where either said protease inhibitor 
component, or one or both of said NRTIs is/are replaced by a compound of Formula (I) as 
defined in claim 1. 

20 

12. A method according to claim 7 wherein said method comprises treating HIV- 
infected individuals that have failed antiviral therapy comprising adminstering to said patient a 
combination of therapeutic agents comprising (A) a member selected from the group 
consisting of a compound as claimed in claim 1 ; or (B) a therapeutic agent comprising one 

25 protease inhibitor in combination with two NRTIs where either said protease inhibitor 
component, or one or both of said NRTIs is/are replaced by a compound of Formula (I) as 
defined in claim 1. 

13. A method according to claim 8 further comprising coadministering with said 
30 compound of Formula (I) as defined in claim 1 one or more supplementary therapeutic agents 

which provide auxiliary treatment of diseases or conditions directly resulting from or indirectly 
accompanying infection by HIV, including AIDS resulting therefrom, wherein said 
supplementary therapeutic agent is one or more members selected from the group consisting 
of proliferation inhibitors; immunomodulators; interferon or interferon derivatives; fusion 
35 inhibitors; integrase inhibitors; RnaseH Inhibitors; and inhibitors of viral transcription and RNA 
replication. 
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14. A method according to claim 13 wherein said proliferation inhibitor is 
hydroxyurea; said immunomodulator is sargramostim; said fusion inhibitor is AMD3100, T-20. 
PRO-542. AD-349, or BB-10010; and said integrase inhibitor is AR177. 

5 15. A pharmaceutical composition for treating or preventing infection by human 

immunodeficiency virus (HIV) in a patient vi^ich is in need of such treatment or is a 
prospective beneficiary of such prevention, including treatment or prevention of acquired 
immunodeficiency syndrome (AIDS) resulting therefrom, comprising an amount of a 
compound as claimed in claim 1 which is therapeutically effective to treat or prevent said 
10 infection by HIV or AIDS resulting therefrom, together with a pharmaceutically acceptable 
carrier therefor. 

16. A pharmaceutical composition according to claim 15 further including in 
combination with a compound of Formula (I) as claimed in claim 1, one or more additional 

15 therapeutic agents for treating or preventing HIV infection comprising one or more members 
independently selected from the group consisting essentially of (1) inhibitors of HIV protease; 
and (2) inhibitors of HIV reverse transcriptase. * 

17. A pharmaceutical composition according to claim 16 wherein: (1) said 
20 inhibitors of HIV protease comprise one or more members independently selected from the 

group consisting of indinavir, ritonavir, saquinavir, nelfinavtr. and amprenavir; and (2) said 
inhibitors of HIV reverse transcriptase comprise one or more members selected from the 
group consisting of (a) non-nucleoside reverse transcriptase inhibitors selected from 
nevirapine. delavirdine, and efavirenz; and (b) nucleoside/nucleotide inhibitors selected from 
25 zidovudine, didanosine, zaicitabine, stavudine, lamivudine, abacavir, and adefovir dipivoxil. 

18. A pharmaceutical composition according to claim 16 wherein said inhibitors of 
HIV protease and said inhibitors of HIV reverse transcriptase comprise one or more members 
selected from the group consisting of indinavir, ritonavir; saquinavir; nelfinavir, amprenavir; 

30 nevirapine; delavirdine; efavirenz; zidovudine; didanosine; zaicitabine, stavudine; lamivudine; 
abacavir; adefovir dipivoxil; FTC; PMPA; fozivudine todoxil; talviraline; S-1153; MKC-442; 
MSC-204; MSH-372; .DMP450; PNU-140690: ABT-378; and KNI-764. 

19. A pharmaceutical composition according to claim 15 further comprising 
35 coadministering with said compound of Formula (1) as defined in claim 1 one or more 

supplementary therapeutic agents which provide auxiliary treatment of diseases or conditions 
directly resulting from or indirectly accompanying infection by HIV, including AIDS resulting 
therefrom, wherein said supplementary therapeutic agent is one or more members selected 
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from the group consisting of proliferation inhibitors; immunomodulators; Interferon or Interferon 
derivatives; fusion Inhibitors; Integrase inhibitors; RNaseH inhibitors; and Inhibitors of viral 
transcription and RNA replication. 

5 20. A pharmaceutical composition according to claim 19 wherein said proliferation 

inhibitor is hydroxyurea; said immunomodulator is sargramostim; said fusion inhibitor is 
AMD3100, T-20. PRO-542. AD-349 or BG-10010; and said integrase inhibitor is AR177. 

21 . A method of evaluating a putative HIV retrovirus mutant for resistance to antl- 
1 0 HIV therapeutic agents, comprising Isolating said putative mutant virus from an in vitro culture 

thereof; an in vitro animal infection model thereof; or from patient samples where said patient 
is undergoing optimal or sub-optimal treatment comprising administration of a compound as 
defined In claim 1. alone or together in any combination thereof with one or more therapeutic 
agents for treating or preventing HIV infection. 

15 

22. A mutant HIV virus or component part thereof, prepared in accordance with 
the procedures of claim 21 . 

23. A mutant HIV virus or component thereof according to claim 21 wherein said 
20 component Is the complete envelope protein thereof, or Infections fragment thereof. 

24. A method of discovering the presence of, and/or confinning the activity of a 
chemokine modulator having activity against a mutant HIV virus, comprising using as a probe 
for effecting said discovery and/or confinnation a mutant HIV vims or component thereof 

25 according to claim 21 . 

25. A diagnostic agent for use in choosing a therapeutic regimeri and/or 
predicting the outcome for a patient being treated for Infection by a mutant HIV vims, wherein 
said diagnostic agent comprises a mutant HIV vims or component thereof according to claim 

30 21. 

26. A pharmaceutical composition for treating or preventing a respiratory disease or 
condition comprising an amount of a compound claimed in any of claims 1 to 3 which is 
effective to treat said disease or condition, together with a phannaceutically effective carrier 
therefor. 

35 27. A compound as claimed in claims 1 to 3 in purified form. 
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28. A pharmaceutical composition comprising a compound as claimed in claims 1 
to 3 and one or more inert excipients. 
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